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Locomotive Piston Ring Turning Ma- 
chine. 





The illustrations on this page are of a ma- 
chine which is especially designed for mak- 
ing piston rings for locomotives, though, of 
course, by the use of other tools in the 
turret, it is adapted to a large variety of 
work of similar nature. The machine re- 





sembles the upright turret head boring ma- 
chine, but has the turret slide mounted | 
upon a saddle which can be fed across the | 
table, thus adapting the machine to turning 
or facing as well as boring. 

The perspective view shows the machine 
with a piston ring casting bolted to the 
table, Fig. 1 showing the first operation, 
which is to face off the upper edge of the 
ring. Fig. 2 shows the second operation, 
which is to take a roughing cut inside and 
out simultaneously, Fig. 83 being the finish- 
ing cut, while at Fig. 4 is shown the cutting- 
off tool, in which there are fitted two cutters 
which advance towards each other from 
opposite sides. All the tools necessary for 
finishing a ring are placed in the turret, and 
brought into action successively, as shown. 

The machine is intended for rings from 
12” to 24” diameter, and is so proportioned 
and arranged that the heaviest cuts can be 
taken without springing or vibration, The 
table is mounted upon a spindle, which is 
8 diameter, and there is an outer bearing 
16” diameter, which takes the vertical 
thrust. The table is driven by worm teeth, 
which are accurately cut at the periphery 
of the table, these teeth and the worm 
which drives them being immersed in oil at 
all times. 

There are four speeds for the table, and 
six rates of feed, a clutch being provided 
which, by the movement of a lever, doubles 
the feed for finishing. 

It will be seen that the machine has sev- 
eral advantages over the lathe for this work, 
among which may be mentioned the greater 
convenience of fastening and truing the 
casting on the table, and much greater 
rigidity, owing to the very large spindle 
and thrust bearing. 

It is built by the Richards Machine Tool 
Company, Suffolk House, Laurence, Pount- 
ney Hill, London, E. C., England. 

ae 
Attempt to Invent a New Motor. 


By I. McKim CHASE. 





About fourteen years ago Prof. John 
Gamgee, of England, a pioneer in the art of 
artificial refrigeration, who advocated the 
commercial importance of the artificial 
manufacture of ice when few believed it 
could be so produced to economically com- 
pete with the natural product, began experi- 
ments in this country to practically demon- 
strate the commercial importance of artificial 
refrigeration, and also to demonstrate the 
practicability of what he termed the zerom- 
eter. 

I well remember the animated discussions 
that occurred during the progress of the ex- 
periments regarding the merits of the motor, 
and with what earnestness and ability—for 
he was a gentleman of high attainments— 
the Professor would maintain his position 
when sometimes opposed by adversaries of 
ability. 





The writer then occupied a position where 


he could materially assist the Professor, and 
he encouraged him in his undertaking, not 
that he expected the success of the motor, of 
which he was skeptical, but for the knowl- 


edge to be acquired from the experiments 


which could be gained in no other way. 
Experiments—even when they fail to ac- 














complish the object sought—are always in-; would give back to its source the exact 


structive. 


Those familiar with devices for trans- | 


forming energy into mechanical work are | 
acquainted with the doctrine of reversibility | 
of the perfect heat engine first propounded | 
by Sadi Carnot in 1824, but which remained | 
in obscurity until the science of thermody- | 
namics was sufficiently developed to enable 





Carnot argued that a heat engine should be 
reversible if it is adjusted to do as much 
work as it is capable of doing; that if a heat 
engine received a certain quantity of heat 
and gave out a definite amount of work, if 
the engine was perfect it could be reversed, 
and by the application of the same work 

















LocoMoTIvE Piston Rina TuRNING MACHINE. 


quantity of heat that had first produced the 


work. Carnot was wont to illustrate his | 
theory by referring to the arrangement for | 
utilizing the fall of water where a pipe led | 


from a reservoir on a hillside to a turbine, 

and thence by a tail-race to the sea level. 
The mean sea level is the lowest point to 

which the water can fall, and this may be 


|ture. If the turbine is situated half way 
between the reservoir and sea level—which 
is equivalent to halving the temperature of 
a gas—then only half of the theoretical 
energy is possible to be utilized. In other 
words, the quantity of heat given out by a 
gas as it cools is in direct proportion to a 
change of temperature. It is obvious the 
only way to get all the energy possible out 
| of a gas is to cool it down to absolute zero, 
which is 462.2° below the zero of Fahrenheit. 
| Gamgee contended his theory of the zerom- 
eter in no way controverted the theory of 
/Carnot, the truth of which he appreciated; 
| that, instead of having his source in a reser- 
| voir elevated above the sea level, as with 
| Carnot, his source was at the sea level; and 
|if he obtained the same fall from there as 
obtained from the elevated reservoir to the 
| sea level, his machine should be as efficient. 
In the case of the zerometer, he proposed to 
maintain a range of temperature between 
the initial and final action of the gas, and 
| would begin with the normal temperature at 
| the surface of the earth, and reduce the tem- 
perature from there, whereas the usual 
| practice is to begin with a temperature 
| above the normal at the earth’s surface, and 
/reduce towards normal. As Gamgee was 
| wont to say, instead of maintaining a hot 
boiler he proposed to maintain a cold con- 
| denser. 

| Asan illustration, suppose in the ordinary 
| heat engine the gas is taken in at 592° Fahr. 
‘absolute, and is exhausted at a normal tem- 
| perature of 512°, there will be a fall of 80° 
| in temperature. 

| Now suppose in the case of the zerom 
| eter the gas is received at the normal tem 
| perature of 512° absolute, and is reduced tc 
| 432°, which is about the boiling point of 
/ammonia under atmospheric pressure, there 
_will also be a reduction of 80°. Gamgee 
|reasoned from this fact that the two ma- 
| chines should be of equal efficiency. 

| Inthe machine as constructed, there were 
three rotary engines of similar type on a 
shaft common to them all. One was used as 
a steam engine, one as an ammonia pump, 
|and one as an ammonia engine. There was 
jalso the necessary surface condenser and 
other appliances of refrigerating machines, 

When used for the manufacture of ice, it 

proved to be a very eflicient machine. The 
refrigerating medium was anhydrous am- 
monia, 
In operation, steam was admitted to the 
jengine, and a valve communicating with 
|the liquid ammonia was opened, and the 
| ammonia allowed to expand in the ammonia 
| engine; in doing so, it performed part of the 
| work of compression. The ammonia was 
‘finally returned to the condenser by the 
pump and there liquefied, when it was 
ready to repeat the cycle. 

When the machine was prepared for the 
zerometer, the steam engine was discon- 
|nected, and the condenser employed as the 
|source of power, or, as it was called, the 
high-pressure boiler. A supplemental con- 
denser was added, which was called the low- 
pressure boiler. The induction of the am- 
monia engine was connected with the low 
pressure boiler and exhausted into a recep- 
'tacle, to which the induction of the 
ammonia pump was connected. The educ 
tion of the pump connected with the low- 
| pressure boiler. An injector was introduced 


its truth to be recognized and appreciated. | compared to the absolute zero of tempera. ' communicating with the two boilers, and 
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the bottom of the receptacle into which the 
engine exhausted connected with the in- 
jector. There was also a small pump for 
the purpose of passing liquid ammonia from 
the low to high-pressure boiler. The water, 
after circulating through the high-pressure 
boiler, was expected to have its temperature 
reduced by the expanding ammonia, and 
was afterwards circulated through the low- 
pressure boiler. It was calculated that the 
following temperatures would obtain in the 
different parts in operation when the normal 
temperature was 65° Fahr.: in the high- 
pressure boiler, 65°; in the low-pressure 
boiler and induction to engine, 55°; in the 
exhaust receptacle and induction to pump, 
80°. 

As thus prepared, the machine could not 
be made to revolve, because the second law 
of thermodynamics could not be circum- 
vented by it. The attempt to make it oper 
ate was finally abandoned, and the machine 
prepared again for ice manufacture. 

It was during the operation of this ma- 
chine that the writer became fully im- 
pressed with two superior features the 
rotary possesses over the reciprocating 
engine. 

The two greatest losses in the reciprocat- 
ing engine arise from cylinder condensation 
and the unavoidable clearance. It is possi 
ble in the rotary to abolish clearance en- 
tirely and have the piston to wipe the 
cylinder out clean at every revolution. In 
the reciprocating engine, there is a change 
of temperature in the walls of the cylinder 
with every stroke of the piston. Steam is 
admitted of a higher and exhausted at a 
lower temperature with the alternating 
movement of the piston, the consequence is 
the temperature of the walls of the cylinder 
is not as high as that of the entering steam, 
nor as low as the exhaust, but remains some- 
where between. When the steam enters 
and comes in contact with the colder sur- 
face, there is a condensation of steam re- 
sulting therefrom. 

A rotary is an endless cylinder engine 
where the steam enters on one side of a di- 
vision and is exhausted on the other, conse- 
quently the temperature of the walls where 
the steam enters may be maintained at that 
of the entering steam, and a fall in tempera- 
ture occur towards the exhaust, correspond- 
ing to that of the steam. 

The machine in operation presented a 
beautiful occult demonstration of the fore- 
going thesis. 

The graduation of the frost accumulated 
on the outside of the ammonia engine and 
pump plainly indicated the progress of the 
expansion and compression of the ammonia 
taking place within. 

——_—_-@p>o—__—__—_ 
Designing Mechanical Movements. 





By Wo. S. ALDRICH. 





However much light may be thrown 
upon the subject of invention, the exact 
process will always remain more or less 
obscured. But the developments that have 
been brought out in many lines of mechani- 
cal work would seem to indicate that there 
are by-paths to the royal road. And the 
great systematizing of our knowledge of 
mechanisms and the machinery of trans- 
mission leads us to hope that, at no distant 
day, the designing of mechanical move- 
ments, the invention of mechanism, will 
be by methods that are more natural and 
logical, and so more scientific, than have 
been employed. It has had more or less of 
the cut-and-try about it—a groping in the 
dark for something that has been too often 
little understood. Much less has it been 
known what others have done in the same 
line. 

The invention of mechanism, to be made 
a truly scientific process, must rest upon 
and be developed along absolutely general 
principles. When these fundamental prin- 
ciples become recognized by the study of 
existing mechanisms, and by the researches 
which mathematical investigations make 
possible, then the foundation courses may be 
laid for a work of enduring success by the 
inventor who would build thereon. Too 








often invention becomes, as it were, a re- 
peated putting down and comparing of the 
possible combinations which present them- 


selves. How these possible combinations 
present themselves we cannot clearly de- 
fine. That they do is a fact; and, more- 
over, it iscommon experience that the bet- 


-> 








Fig. 1. Fig. 2. 


ter preparation we have in recognizing the 
possibilities bound up in any new combina 
tion—to seize upon and hold fast the idea, 
and turn it to good account—becomes a 
measure of the extent to which we can 
somehow devise new combinations. Reu- 
leaux writes that the process partially out- 
lined by him ‘makes the finding of 
inventions easier only to those who have 
scientifically grasped their subject, while at 
the same time it places the goal they at- 
tempt to reach ever higher and higher. It 
does not decrease, but rather raises the in- 
tellectual work of the inventor, while it | 
enables him to see more clearly, not only 
the object he wishes to attain, but also the | 
means at his disposal for attaining it, and 
the best method of employing those means.” | 

If the mechanical movements be exam- 
ined in only a few of the wonderful mechan- 
isms of modern inventions—printing presses, 
paper machinery, spinning, weaving and) 
carding machines, and the mechanisms of 
machine tools—it becomes simply bewilder- 
ing. And the current technical journals, 
as well as the publications of the United | 
States and foreign Patent 
Offices, furnish abundant 
material and sufficient food 
for thought for all the days 
and nights yet to come in 
any man’s life. But it does 
not stop here ; for, while one 
is at work describing, devel- 
oping, perfecting any given 
form, a hundred others are 
being brought to light with 
which he must needs be some- 
what familiar. The case 
would be hopeless if we 
should to-day study each and every machine 
by itself, as was possible in the days when 
there were a few simple machines. We 
should very soon find identical movements, 
and their equivalent mechanisms through- 
out, and be under the necessity of early 
turning our attention more particularly to 
the study of the motion. 

The term mechanism at first was applied 
more especially to the means used to alter 
or ehange the direction of motion, such as 
by wheels, links, belts and pulleys, with 
certain ratios of velocities. These two ele- 
ments of motion—the directional relation 
and the velocity ratio—constitute what 
Willis and Rankine have termed the ele- 
ments of comparative motion. And the 
modes of connection, or means of communi- 
cating the motion—such as by link work, 
wheel work or wrapping connectors like 
belts and chains—have formed somewhat of 
a basis for classifying mechanisms. While 
Willis carefully excluded from the science 
of pure mechanism all combinations not 
consisting of rigid elements, Rankine, on 
the other hand, included hydraulic connec- 
tion as a_ possible 
means of communi- 
cating motion. And 
later there have 
been added pneu- 
matic and electro- 
magnetic means. 
For it has been 
clearly seen that the 
simple question of 
motion—that is, of 
the kinematics of the mechanism—remains 
the same, whatever the means employed. 
The work of Reuleaux in developing the 
kinematics of machinery has made possible 
a grasp of the whole subject from a new 
standpoint, namely, that of a systematic 








Fig. 3. 








development of the machine problem, which 


not only forms a rational basis for the study 
of existing machines, but looks forward to 
the probable scientific development of new 
combinations, the invention of mechanisms, 
and the designing of mechanical movements- 

To look backward along the probable line 
of development, by which any particular 
mechanism has come to be as it 
is, maf help in showing a way 
that might profitably be fol- 
lowed in working up to a com- 
bination of mechanism for any 
given specific purpose. Sup- 
pose we examine the elements 
of the quick-return motion of one of our 
modern machine tools. In one of its forms 
this mechanism is widely known as the Whit- 
worth quick-return motion. It is not our 
purpose to show how Whitworth obtained 
it, even if it were his original invention. 
We wish simply to outline one way of the 
many possible lines of development of a 
quick return motion mechanism, and thus 
to indicate some of the steps that may be 
logically taken to develop any other simple 
mechanism for a definite purpose. The 
study of what has been done is always a 
great help in showing what may be done. 
Especially is this the case if it is possible 
to obtain some idea, however faint, of how 
any existing combination of mechanical 
movements could have been devised. It is 
of historical interest to note that the funda- 
mental form of this Whitworth motion was 
used by Huyghens to represent, in his 
planetarium, in an approximate way, the 
variable motion of a planet in its elliptical 
orbit. 

The problem of the quick-return motion, 
which we have selected, requires a mechan- 


ism which shall alter or change the con- 
tinuous and uniform rotation of a given 
shaft into a to-and-fro motion, or recipro- 
cating movement, such that the return 
stroke shall be made in less time than the 
advance stroke, by some definite ratio. 
There is, therefore, a periodic change in 
the relation of the directiorts of motion, and 
a variable ratio of velocities. Moreover, we 
know that, in order to have the mechanism 
serve any useful purpose, all of the relative 
motions must be constrained (Reuleaux). | 








That is, besides having a certain direction 
and a certain velocity, the motion must be 
completely determined at any instant. Es- 
pecially is this needful in this mechanism, 
where there is a change of both direction 
and velocity. 

It makes little difference where we begin, 
whether with a crank arm or a wheel, for 
the element of rotation, or whether we 
develop the work by a system of link work 
ora system of wheel work. At this stage 
we are not concerned so much with what 
particular train of mechanism shall be 
finally used as with the fundamental re- 
quirements of the problem. It would be 
possible to start at once with the simple 
crank and connecting rod mechanism of the 











steam engine. But some may doubt the 
propriety of beginning at so advanced a 
stage, even though we have here the rota- 
tion and reciprocation so desirable, but nof 
variable time stroke reciprocation for the 
uniform rotation. 

To the simple crank arm a, Fig. 1, capa 
ble of rotating uniformly about A, add 
another one, }, Fig. 2. Whether this is 
equal, greater, or less in length than a, will 
be seen to alter materially the later com 
bivations. Connect B and C bya link ¢ 
Fig. 3. Whereas, in Fig. 2, there were two 
different rotations possible about A, now 
there is only one in Fig. 3, which represents 
a closed triangle rotating about one of its 
vertices; so we have not yet a mechanism. 
There must be some relative and constrained 
motion provided for between a and }, which 
may be done 

= by opening 
| q out ¢ into a 

‘a 9 ‘slotted link, 

\\ r% . at either ( 
wd \ \ Fig. 4, or B, 

OO. } | Fig. 5. In 
ANGE | order to have 
completely 
constrained 
mo and determ- 
bia a inate motion 
. among these 
three ele- 
ments, a, >, c, so as to constitute the com- 
bination a mechanism, some one of them 
must be fixed, as 5. A slight modification 
would convert the mechanism of Fig. 4 into 
the typical form for an oscillating steam 
engine. For the quick-return motion we 
may have the slot at Borat C. Figs. 5, 6 
and 7 show the slot at B, and with the 
fixed link b, respectively greater than, equa) 
to, and less than the crank arm a, A con- 
necting rod may be attached to the slotted 
link ¢ at any point except its center of rota- 
tion, and the other end of this connecting 
rod, being guided in a definite path (usu- 
ally a straight line) will have a slow-ad- 
vance and a quick-return stroke. 

Simple diagrams have been used in build- 
ing up the mechanisms; for it is a matter of 
machine design to stop at any one of them 
and clothe it with the form and proportions 








Pee 
al "Fa 


|adapted to the performance of useful work 


namachine. And in the process of design- 
ing a mechanical movement it is well to divest 
one’s self of any difficulties and elaboration 
of details not requiring to be immediately 
met. But now let us pass on to the develop- 
ment of the simple diagramatic solution 
of Fig. 7, in some other form. Not that it 
is, as it stands, impracticable; though many 
of the steps in developing a given motion 
are often found to be of little immediate 
use, except to satisfy us that we bave left 
no stone unturned. Replace by (or rather 
expand into) a disk 
D, the crank arm a, 
and drive it by 
belted or geared 
connection, Fig. 8. 
Then expand the 
shaft at A till it in- 
cludes fully the 
link 6 and point C, 
Fig. 9. This is 
termed pin expan- 
sion, the fixed pin 
A being expanded 
into the fixed shaft 
S, on which the 
The sletted link or 


disk D loosely turns. 
slit lever c may be developed into an adjust- 
able crank arm 7), Fig. 10, which adjust- 
ment does not affect the time inequality of 


stroke, but merely its length. The times of 
each half turn of the slot lever ¢ are propor- 
tional to the arcs PQ Rand PM R, Fig. 8, 
to which arcs, therefore, the times of the 
return and advance strokes are likewise pro- 
portional. 

Such combinations as we have been con- 
sidering are termed kinematic chains by 
Reuleaux. And it is apparent that, to form 
a mechanism, such a chain must be closed 
(of the nature of a closed polygon), and have 
one of its links fixed. Usually this fixed 
link constitutes the frame of the machine, 
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or is a stationary part attached to the frame, 
and the possibilities open up of forming as 
many different mechanisms from any one 
closed kinematic chain as that chain has 
links. Thus, fixing the link c, Fig. 4, gives 
the ordinary steam engine mechanism. This 
process of fixing a part formerly in motion 
is called énversion, and may be applied 
equally well to other trains of mechanism, 
such as gear wheels. Merely inverting the 
steam engine mechanism, fixing the con- 
necting rod instead of its slotted (guide) 
link, gives at once the typical form of quick- 
return motion. Lengthening or skortening 
the links—expanding them in a line in the 
direction of their length—also give possibil- 
ity of new forms, as may be seen by com- 
paring Figs. 5, 6,7. Adding to or taking 
from the number of links of a kinematic 
chain results in new typical forms at once, 
and these, likewise, may be worked through 
by inversion and linear expansion. 

Mechanical equivalents, as two gear wheel 
combinations and cross-belted pulleys, may 
be easily obtained for almost any kinematic 
chain of mechanism, so that any given 
kind of motion may usually be transmitted 
by any one of several different kinds of 
mechanism, such as gear wheels, friction 
wheels, belted connection, worm wheels, 
cams, screw wheels, among purely mechani- 
cal means, and by hydraulic, pneumatic 
and electro-magnetic means among other 
possible ways. Of course in some of these 
the velocity ratio is constant, as by gear 
and worm wheels; while by others it is 
subject to some slight variations, as by fric- 
tion wheels and belt transmission. After 
exhausting all of the possible ways of work- 
ing the quick-return motion by means of 
link work, it will be found a useful exercise 
to devise other modes of connection for the 
same motion, such as gear wheels, cams, 
etc., and even an electro-magnetic quick- 
return motion is at once derived from a 
well-known electro-magnetic reciprocating 
running drill (Van Depoele). An interesting 
problem is the designing of mechanical 
(perhaps, better, kinematical) equivalents of 
the four-bar kinematic chain, Fig. 11, of the 
side-rod mechanism of the locomotive. Two 
are shown—Fig. 12 by belt, Fig. 13 by 
geared connection—the wheel A being fixed 
and the arm X rotated. For in this mechan- 
ism we have a straight line moved always 
parallel to itself, yet every point of the line 
describes a circle. If we consider this four- 
bar kinematic chain of itself, we find that 
it is possible for it to change into an en- 
tirely different mechanism, by the parallel 
rod becoming crossed, Fig. 14. This possi- 
bility occurs twice in each revolution of 
the cranks, and at the dead points, so that 
these same dead points in this mechanism 
become change points. If the crossed rod 
remains so—not changing back to its former 
parallel position—it will communicate a 
motion between the two cranks that is 
identical with the motion communicated by 
two elliptical spur wheels, Fig. 15. Mechan- 
isms for multiplying motions, as from two 
vibrations of a crank arm, to obtain four, 
eight or more vibrations of another arm, 
may be extended to include those mechan- 
isms by which two, four, eight or more 
reciprocations may be obtained from one 
rotation, The link work mechanism, form- 
ing the kinematic chain of the Atkinson 
Cycle gas engine, is an example of this 
multiplying of motions or reduplication 
(Willis). The so called ‘‘ parallel motion” 
mechanisms offer a wide field for valuable 
study and research in the science of motions, 
and many of these systems of linkages may 
be replaced by their kinematical equivalents, 
in the form of gear wheel trains of mechan 
isin, 

llowever much has been left out of this 
very brief consideration of some of the ele 
ments in the invention of mechanism, enough 
lias been presented to show that the grow- 
ing science of applied kinematics has yet 
a wide field before it. Already many of 
the fundamental propositions have been 
enunciated, and the geometry of machinery, 
as in the geometry of Euclid, has its axioms, 
definitions and postulates. 





But this fact | 
no more limits the field in the former case | tion, but it is the province of applied kine-' has grown in a false direction, we could, 





than it does in the latter. It is the working 
knowledge so necessary to substantial prog- 
ress in any science—pure or applied—and 
the only sure foundation for lasting results, 
and the grander developments yet to come 
in the march of progress. The earnest be- 
ginner will soon find that he has left port 
without chart or compass, if he seeks to in- 
vent a combination of mechanisms to ac 
complish even the simplest mechanical 


movements, without starting, as in any other | 


of the applied sciences, from fundamental 
conceptions and the simplest elements. <A 
single trial of the common method will 
prove convincing, not to say disheartening 
and discouraging. And he is more than 
likely to throw the whole idea aside, as im- 
possible of any development, at least in his 
hands, and with the common saying that 
‘* Inventors, like poets, are born, not made.”’ 
On the other hand, it is entirely possible— 
as much so in applied kinematics as in ap- 
plied mechanics—to logically develop the 
subject, so that the average student, at 
home or in industrial and technical schools, 
shall go through the course with added in- 
terest; also to find that he has come to 
have some power, at least, of analyzing new 


B 





hig. 11. 








Fig. 14. 


mechanisms, and of designing any of 
ordinary mechanical movements that are 
likely to arise in his life work. 


the | 








matics to envelop the ideal with material 
form and proportion adapted to practical 
applications. To have worked out, arranged 
and classified definitely planned motions, 
will be an indispensable aid in the solution 
of the machine problem ; but modern con- 
structive materials, processes and opera 
tions will govern the building up of the 
machine to do given work, accompanied by 
certain determinate motions. The _ kine- 
matics of mechanism must be joined to the 
science of constructive mechanism to pro- 
duce the best results, 

Exercises in designing mechanical move- 
ments were suggested by Reuleaux, in con- 
nection with his own investigations in the 
kinematics of machinery. Though these 
elaborate investigations permitted kinematic 
problems to be given directly as exercises in 
any course of machine instruction, yet he 
did not wish to urge, then and there, the 
use of such exercises. Kennedy (who trans- 
lated Reuleaux’ work) would venture to go 
farther, and hope that such exercises might 
become both possible and popular among 
engineering students to a greater extent, 
even, than suggested by Reuleaux, and 
adds: ‘‘I know of no kind 


a 


of exercises 


Vig. 10. 








which are likely to excite so much interest 


|'among the class of young men who, in this 


In regard to the introduction of this mat-| 


ter into our technical schools, it may be 


well for the founder of the modern science 


of the kinematics of machinery to speak. | 


In the polytechnic schools of Germany, 


Russia and Italy, the Reuleaux methods 


bave worked a considerable way, so that | 


the students enjoy a regular systematic 
course of machine instruction, and are ac 
quainted with its somewhat extended litera 


ture. 


In considering the extension of this 


work, Reuleaux states that it might appear 


at first sight the best plan to make a purely 
kinematical treatment of the subject a spe- 
cialty—treating it by separate books and 
methods of instruction, and working through 
all the possible combinations, pair by pair, 
and chain by chain, Yet he does not cun- 
sider this the best method; but, ‘‘ It appears 
to me far more advisable that under ‘ Ap- 


plied Kinematics’ we should treat mechan- | 


then be arranged ac- 
practical applications,” 


isms, which might 
cording their 
The science of kinematics may solve the 


to 


problem from the standpoint of pure mo- 


country [England] devote themselves to the 
profession of engineering.’ 

Nore.—The following works of the au- 
thors referred to in these articles are out of 


print : 
Willis.—Principles of Mechanism, Lon- 
don: Longmans, Green & Co., 1870. 


Reuleaux.—The Kinematics of Machin- 
ery (translated by A. W. B. Kennedy). 
don: Macmillan & Co., 1876. 
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Some Press Work. 


Lon- 


By A. D. PENTz. 


There isa power to be coveted, and that 
is, of seeing more clearly into mechanics. If 
we could at once brush aside from a device 
to be studied, all that is false, useless, lame, 
or inoperative, it is certain that in many 
such cases the whole device would go, and 
to advantage, and it is as certain that in 
many such cases we would be further ahead 
if we were further behind. Because, if we 
were not educated to do a right thing a 
wrong way, by the circumstance that an art 





without the restraints of conservatism and 
our training in that art, consider the ques- 
tion in the light of our experience in the 
other arts, and the acquired knowledge we 
get from the experience of others in all me- 
chanics. A few years two old ma 
chinists who had risen from the work-bench 
the 
course of their duties to agree on the best 


ago, 
to positions of responsibility, had in 


and cheapest way to produce certain pieces 
by the hundred thousand. of 
pieces was to be exactly a semicircle two 
and one half inches in diameter, and one- 
tenth of an inch thick. It was required 
that the edges should be smooth, the corners 
square, and that the outline should fill a 
gauge. 

One of these men designed two milling 
fixtures and gangs of mills, to make first 
the straight diameter cut, and then the semi- 
circumference cut, from blanks to be punched 
about three one-hundredths an inch 
larger than model all around. The milling 
fixtures were to hold fifty pieces each cut. 
The other man designed also to mill the 
straight side, but to turn in a lathe the cir- 
cular part after it was clamped in an arbor, 
half of which should be cut away. 

These two men not being able to agree 
on the best plan, the case came before the 
manager for a decision as to which of these 
ways the piece should be made. The man 
whe wanted to mill the curved edge held 
that it could not be turned smooth by one 
cut, and if two cuts were needed the mill- 
ing would be the cheaper. The advocate 
of the lathe held that considering the cost 
of the other man’s fixtures, cutters, and the 
care of grinding them to cut exactly a true 
arc, there was no doubt that there could be 
three cuts taken on a lathe with the greater 
economy. But, however, he would guar- 
antee to do it in one cut if the blanks were 
punched within one-hundredth of an inch 
of the model size all around the semicircle, 


One these 


of 


but to have three one-hundredths on the 
straight part where it was to be milled. He 


held rightly, that his tools would cost but a 
trifle, and that one arbor would be filled 
while another was in use. 

Now, two able and valuable men, both of 
whom know they are just right in their 
conclusions, can extract the sinecure feature 
from a manager’s job, and make him earn 
his salary about as certainly as a device 
especially designed for that purpose. Hence, 
a press of other matters enforced an ad 
journment to give the manager time to 
study the situation. The head of the press- 
room was then conferred with, and after a 
satisfactory interview was smiled on and 
seen to the door of the room by the manager 
himself. 

About one hour before quitting time (the 
press of affairs having slackened in the 
manager’s room) the rival designers were 
sent for, seated, and addressed thus: ‘* Now, 
gentlemen, we will continue the examina- 
tion of that piece; but before we go any 
further, I wish to say that, after you went 
away this morning, I, having a few minutes 
to spare, thought the matter from 
differing considerably from 


over 
a standpoint 
either of those you advance. 
would suggest is that the piece be punched 


The scheme I 


one hundredth of an inch larger than model 
all around, and that it then be repunched 
to exact size, thus saving all the milling 
and all the Now, to this 
plan considered and compared with the two 


turning. have 
plans you have advanced, I will appoint 
the foreman of the press-room and both of 
you gentlemen a committee to decide this 
question, and shall expect you all to con 
sider the interests of the factory wlichever 
way you decide.” 

In a prior article, the writer touched on 
the operation of repunching for certain 
work, but wishes further to emphasize its 
economy, as it is known to have a great 
saving value, and the fact that it is not 
practiced to any great extent as a substi 
tute for milling where it might be and 
should be, encourages him to repeat the 
suggestion, and hope that the process will 
be tried generally, and if tried, there is 





every reason to believe that money will be 


saved, and that more uniform and _ better 





ob 
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results will follow. It is found in practice 
best to repunch the reverse side up. 

In the straightening or the flattening of 
sheet metal pieces, it is often quite a job to 
Few of 
the men whom it pays to employ on such 


get them flat at a satisfactory cost. 


operations have the judgment to draw the 
short parts of sheets at the proper spots, or 
even to strike them on the right side of the 
plate with a 
squeeze them or strike them in presses, be- 


hammer. It does no gcod to 
cause elasticity enables the metal to spring 
to a plane under the blow, and quickly re 
turn to an undulating surface when the die 
is removed. 

The solution of this problem was a matter 
of a good many dollars to a concern that 
once employed me. A many good 
men had studied it, and very many experi- 
ments were tried; 


great 


still the gang of men 
pounding at the side bench grew no fewer, 
and the gang of extra polishers who ground 
the deep hammer marks rather in- 
creased. It seemed as if no saving could be 
effected. 

At a consultation—a sort of last forlorn 
hope—the pressman made the remark that 
if ‘‘the 
alike, and it don’t make any odds how much 
they sprung, they could be dropped 
straight, I sut they were all 
shapes, some concave, some convex, and 
some had so many concavities, so many con 


out 


blarsted things was all crooked 


are 
believe.” 


vexities, so many corrugations, and other 
kinds of distortions, that my vocabulary 
fails to describe them. So the pressman 


idea was considered 
‘no good.” Still that idea solved the problem. 

Among those present was one who ought 
to be a better mechanic than he is, consider- 
ing his opportunities, and he would be a 
better one if he could forget the wrong ways 
of doing a great many things. This man, 
on his way to his headquarters, stopped 
short in his tracks in consequence of an 
idea having struck him. This idea seemed 
to him so obvious, that after a moment he 
started and ran back to the press-room, so 
as to get there before the rest of the gang 
should arrive with the remedy. 

Now all there was to this remedy was to 
make these plates more crooked by a die 
than they could possibly be from the sheet, 
and thus make them all alike, and then 
straighten them by another die, which bent 
them back straight, and a little more to 
compensate for the spring in the metal. 
Some shaped pieces will straighten best with 


was reviled, and his 


a cylindrical bend, and others with the 
spherical one. 
It will be noticed that this is but the ap- 


plication of the wire straightener principle 
to the sheet, and that is what I mean when 
I say that we should know more if we didn’t 
know so many things that are not so. If 
we, as machinists, had not been so intent on 
the conservative method of hammering flat 
a sheet or a saw to straighten it, and if we 
had but turned to the near-by art of wire 
straightening, in which all crooks are forced 
out of their various individualities into one 
great crook, and then that crook is straight- 
ened out by bending it back just so far, we 
Whena 
man is able to drop how it ‘‘ has been done,” 
at the time he is about to calculate how it 
shall be done, he isa better mechanic than 
he previously was, when he had not that 
much knowledge. 

Where pieces are made at the rate of fifty 
thousand a of 
cost or profit on each aggregates enormously 
as a total. One-tenth of cent 
comes to six hundred dollars a year. 


should have made fewer blunders. 


month, a yery small item 


one each 
Hence, 
in lines where the competition is great, 
every fraction counts. 

A certain piece of sheet metal about six 
inches long, and of irregular shape averag 
ing more than one inch wide, and being 
about two-tenths of an inch thick (No. 7 
wire gauge), was required to have a round 
shape on all the edges. There were a num 
ber of openings through it, and these also 
were to be round edged. 
pieces were rounded on emery wheels, and 


Originally, these 


the interiors were filed, but as the demand 
this more 
of But 


increased became impractical, 


on account room than expense, 











after a while a competition grew out of two 
of the workmen going out, starting for them- 
selves, and underselling greatly. Then new 
methods were demanded; for two men 
working for themselves, with no expense 
except a small rent and power outlay, re- 
quiring no tools excepting one second-hand 
punching press, and an emery wheel frame, 
could compete very successfully with an 
elaborate concern that added a department 
expense of thirty per cent., and a factory 
expense and profit of fifty per cent. to the 


cost of everything made, regardless of the | 
of tools | 
and their repairs, the power required to} 


actual circumstances of its outfit 


produce it, or the floor space it cccupied in 
the making of it. 


The rounding of acorner on both edges | 


of a shect steel piece under a press may 
seem a very easy thing to do, but when the 
comparison is to be made with the results 
from polishing wheels, it will 
be found necessary to try 
twice. 

In this case we tried twice 
and more. First were made 
two dies for a drop press, 
ach of which of the 
shape of the blank at its 
outer edge, and each was 
sunk with round corners, to 
press the corners of the piece 
to the desired shape. The 
first blow was of twelve 
hundred pounds from two 
feet height. The corners 
were rounded some by this, 
but a ridge was thrown on 
the flat sides about the whole 
line of the edges. Then it 
was thought that the next 
blow would do it, but it 
scarcely changed its appear- 
ance. The next thing done 
was to take a new blank and 
drop from four feet. This 
rounded more, but increased 
the ridge to an edge. An- 
other blow and the edge be- 
gan to hem over onto the 
flat side. Then a new blank, 
six-foot drop, and a split die, 
We knew more, but we were 
two weeks older, and had 
spent fifty dol- 
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asuitable opening of the required shape. 
| With this in view, a considerably smaller 
and thicker blank was punched, and the 
edging die was made at its deepest part, the 
| exact size of the blank. The corners out- 
| side the blank in the edging «lie were made 
| the shape the piece sbould have when com- 
pleted, so that when the piece was struck 
| thinner it would flow outward, and be forced 
| to take the shape that confined it. In the 
flat bottoms of the cut a scroll 
| design ostensibly for ornament, but in real- 


dies was 


ity to accommodate the surface flow, and 
avoid the enlargement of the outJine of the 
plane sides. 

| Thus, with soft annealed machinery steel, 
| repunched to smooth the edges, satisfactory 
| results were obtained. 

| ee 

| The makers of engineering instruments 
| have decided to make a collective exhibit at 
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lars for dies that 





TU 


were of no use, 
and had 
sumed much of 
the time of three 
or four men, two 


con- 








of whom drew | a 
good _ salaries. 








After that 
made a 
under. die, 
tried a 
blank; 
there were three 
ridges, 
each face of the 
piece and on the 


edges. 


we 
new 
and 
smaller 





then 





one on 














The other ex- 
periments that 
were made were of the general character of 
those described, and were of no value what 
ever. Of course, some experience 
gained which helped in the end. 

After our guessing capacity had been ex- 
hausted, then we sat down and did what 
we should have done at first—considered the 
thing in the light of all we knew of every- 
thing that had any application to it. Where | 
did we expect that corner to go to? We 
hadn’t thought. We all knew, or thought 
we did, about the flow of metal, but we 
never applied flow to the question. Now 
when we thought of actually driving that 
fillet of metal into solid steel, we called each 
other donkeys all around. And the idea of 
upsetting the whole piece by a blow on its 
corners was simply ridiculous, 

After an intelligent consideration of this 
question, it did not take long to determine 


Saw 


was 


that, while it could not be solved by forcing | 
metal to flow into places already full, it 
would have to be solved by flowing it into | 


Amer n Machinist 


TEMPERING DEVICE. 


the World’s Fair, and Mr. G. N. Sagmuller, 

of Fauth & Co., of Washington, has been 

authorized to receive applications for space, 
and make arrangements for the exhibit. 
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Saw Tempering Device. 





By Geo. L. Fow er. 

It is acknowledged, I believe, to be a 
rather difficult piece of work to heat evenly 
the large steel plate that is destined at the 
end of its manipulation to be a circular saw, 
even though a lead bath be used for the pur- 
pose of securing the required elevation of 
temperature. The trouble lies in the hand- 
ling; for, unless the plate be taken out evenly, 
the part first removed will radiate a portion 
of its heat before the other part leaves the 
bath, 

In order to overcome this difficulty, the 
machine illustrated was designed. By this, 
a plate six feet in diameter can be given a 


perfectly uniform temperature and even] 
submerged in the bath of oil. 

The lead is heated in a wrought-iron pa 
set in the brickwork of a hard coal furnac: 
This pan was made of wrought-iron 3 in 
thick, and was flanged to a depth of about 9 
inches—a very respectable piece of work, by 
the way, and one that every boiler mak: 1 
would not care to undertake. In this les 
bath there floats the cast iron disk as show 

The disk is perforated with holes 2 inches 
diameter, and is studded with pins 3 inch: s 
long, rounded at the ends, and which floxt 
above the surface of the molten metal. 

On an arch springing across the pan th 
is a cylinder 7 inches diameter, having 
piston and rod as shown, The lower e: 
of the piston rod is keyed to a disk identi: 
with the one floating in the lead, except tl 
it has a hub for keying to the rod, and t 
pins project downward. The _ piston 
packed with hydraulic cup packing, and t! 
rod by a stuffing box with gland. Oil und 
hydrostatic pressure is used for raising an 
lowering the piston, and this oil is suppli: 
under pressure by an ordinary belt-driv: 
power pump. A four-way cock admits « 
to the bottom of the cylinder, permits it 1 
exhaust through the same opening, or lock 
the liquid in, thus holding the piston in an) 
desired position. 

The method of working is exceeding], 
simple. The piston is pumped up to its uy 
per position and locked. The disk in thi 
bath then floats up so that its pins project 
slightly above the edge of the plate, cap 
ping the brickwork. The saw plate is 
pushed over and allowed to rest on the pins 
of the lower disk. This sinks the lower disk 
a trifle, but not enough to submerge th: 
saw. The oil is, therefore, allowed to flow 
out of the cylinder until the upper disk pins 
have depressed the saw plate below the sui 
face of the lead. When it is heated a re 
versal of the process raises it evenly from 
the bath. 

For submerging in oil, a mechanism essen 
tially the same is employed. The wrought 
iron pan is replaced by one of cast-iron, and 
the floating properties of the molten lead ar 
replaced by a number of springs beneath: 
the lower disk that have the strength to rais« 
the pins above the level of the pan. 

Thus the problem of absolutely even 
heating and cooling can be settled, and the 
annoyance of warping from unevenness i! 
this regard entirely avoided. 

x =: a 
American Machinery. 


Machinery (of London) has inaugurated 3 
department of its journal called ‘‘ Machin 
ery in America,” in which illustrations and 
descriptions of American machines are pub 
lished, the letter derived mestly from our 
columns. Ina recent issue it publishes the 
following: 

Our various articles on ‘‘ Machinery in 
America,” a feature, which we are pleased to 
note, has met with great satisfaction on 
both sides of the Atlantic, has brought us a 
good deal of correspondence and inquiries as 
to the specialties we have noticed. But it 
is not alone in machinery that our cousins 
have made great headway, for, as an es. 
teemed American contemporary recently 
pointed out, the progress of a nation can be 
very well followed by noting the character 
of the tools required in prosecuting the 
manual labor. The crudest agricultural 
methods are coupled with primitive ploughs 
and other instruments of the husbandman. 
There is an old saying that a good work 
man requires but few tools, and the most 
elaborate kit collected by a modern enthusi 
astic carpenter when beginning his trade 
be no indication of the workman’s 
skill; but, on the other hand, the workman 
who has added to his stock of implements 
new though simple aids, is apt to be the one 
who can do the best work the most rapidly. 
The United States is now re-ognized as 
particularly strong in the machine tool in 
dustry, not only in regard to the higher 
class of lathes, planers and boring machines, 
but in all the minor hand tools, measuring 


may 


devices and graduated scales, and in the 





many productions that were but a few years 
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.zo to be had only from importers, poor| 
in quality ¢ nd in design. The fundamental | 
principles that underlie the theory of con- | 

uction of machine tools have been studied 

the American engineers, incited by the | 
necessity of doing good work in large | 
‘uantities through the instrumeritality of | 
only moderately skilled workmen whose | 
wages are high. It would be invidious to 
point to any One man or any set of men as| 
resumably the originators of what is theo- 
retically good in the application of the 
iws of physics to the embodiment of these | 
.ws in labor-saving machinery, nor will) 
space permit the explanation of how correct | 








principles introduced little by little have} the delivery end, will be readily understood 
r | 


been accepted by all, and thus in time be- | 
come Characteristic of best designs. That 


duced labor-saving machines capable of 
joing the best work with less skill on the 
part of the operatives, is acknowledged by 
the acceptance of such machinery as models 
in older countries where, in some cases, still 
creater improvement has been made, while 
in other cases, the best features have been 
lost through the failure of the copyist to 


















. : | 
American machine tool makers have pro- | 





a number of dies can be used at one time, 
molding several columns continuously, 
greatly increasing the output over that of 
single column deliveries. 2d. The brick 
are comparatively free from laminations, 
and are uniform in texture, overcoming the 
tendency to warp or crack in drying and 
burning, thus making a more solid wall. 

This machine is now built in three sizes, 
of the following capacities respectively: 
25,000 per 10 hours, 50,000 per 10 hours, 
100,000 per 10 hours. 

The arrangement of the gearing and the 
friction clutch, by which the motion of the 
machine is controlled by the operator from 





from an inspection of the engravings. The 

machine is made by the Decatur Leader 

Manufacturing Company, Decatur, Ill. 
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We have received the annual report of | business education at college that will be of | 














| 
| 
| 
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;mechanical schools is their noticeable lack 
| of business knowledge and qualifications. | 


| 
| 
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|esty of its editors and proprietors. The 
| journal is only a little overa year old, but 
| during this time the energy and ability dis- 
| played by its founders haye secured for it a 
| generous patronage and a reputation for re- 


| liability in all the latest and important ma 


rine news. We wish it as great success in 
the future as it has had in the past. | 
Development of a Mechanic. 


| 
| 
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By BELL CRANK. 


graduates of | 





A common fault found in 


The chief reason for this is that business | 


methods have not yet been very successfully | 
| 


taught at colleges, and it is quite probable | 
| 


that it will never be possible to impart a 


much value, compared with that which is 
obtained in actual practice. The student is 
also taught by professors who are devoted 
to the subjects which they teach, and if a 





5 


matter how accomplished he may be as a 
mechanic, will always be at a disadvantage, 
because he will be compelied to rely on 
other people for what he lacks in that re- 
spect, and the other people, being business 
people, will not fail to secure for themselves 
liberal pay for all they do, and he may con- 
tent himself with what is left. It frequently 
happens that a man of only moderate me- 
chanical ability, but with good business 
capacity, succeeds in getting all or a little 
more than his services are worth, by always 
taking advantage of every opportunity. 

One of the most important things a me- 
chanic may be called on to dois to make 
estimates on the cost of building machinery, 
and a few suggestions on this point may be 
desirable. 

In conversation with a prominent mechan- 
ical engineer, he told me of a plan he early 
adopted to acquire experience in estimating 
the cost of labor on machinery construction. 
He first put the plan in practice ina job 
work shop where he was working, by mak- 


ing an arrangement with the proprietor that, 


professor is selected on account of his emi-| When a repair job came in, he and the pro- 
nent ability in his special branch of knowl- | prietor would agree on a price for which he 
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would undertake to do all the work on the 
job. He found that at first he did some very 
wild estimating, and sometimes did not 
make fifty 
cents a day 
job, 
but he per- 


on a 


sisted until 
he learned 
to make 
very fair 
estimates, 

found 
could 

make 


and 
he 
also 











“oh Hf 


grasp the theory of the conception, and to| Secretary P. H. Woodward, of the Hartford | 
| Board of Trade, in which he gives a resumé 


understand the motive and aim of the origi- 
nator. 
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An Improved Brick Machine. 


We illustrate by the accompanying en- 
ravings an improved brick machine, which 
las been designed for the purpose of mak- 
ing bricks much faster and at smaller cost 
than has been heretofore possible. 

The machine consists essentially of a large 
open top pug-mill or mixer, to which the 
clay is delivered from the crusher by means 
of the usual elevator. 

The necessary amount of water is added 
to make the clay the proper consistency for 
forming or molding, which is done by means 
of a pair of turned rollers (3, Fig. 2) receiv- 
ing the clay from this pug-mill, and forcing 
it through a series of dies (4) in columns 
onto a table, which automatically cuts these 
columns into brick lengths, separating them 
ready to bake in the drying cars. 

The plan simplifies the making of brick by 
the ‘‘stiff clay process,” dispensing with a 
number of superfluous mixing machines, 
elevators, etc. The various operations of 
grinding, mixing, molding and cutting are 
in plain view and under complete control. 
The advantages of the rollers for forcing 
the clay through the dies are: 
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of the industrial advance of Hartford during 
the year, with many other facts of interest. 
The address of President J. M. Allen, as 
well as the report referred to, and that of 
the treasurer, show that the Hartford Board 
of Trade is a live institution, and is working 
along lines which can hardly fail to be of 
great benefit not only to the city as such, 
but to every manufacturer or other person 


| engaged in business there. 
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The Electrical Review celebrates and sig- 
nalizes its tenth birthday anniversary by 
publishing a special number that is remark- 
able for its beauty, for the number and ele- 
gance of its illustrations, and for the vast 
amount of information given with regard to 
electrical matters. It is safe to say that 
most of those who are at all interested in elec- 
tricity will want to preserve it for future 
reference. 

E = 

Our esteemed contemporary, the American 
Shipbuilder, comes out this week with a new 
head-gear and dress, to emphasize its well- 
merited success. The design of the heading 
is certainly very pretty and appropriate for 
the character of the journal. The name is 
not printed quite as prominent as it might 
be, but this we suppose is due to the mod- 


AN IMPROVED BriIcK MACHINE. 







edge he is usually very much absorbed in 
his work, or perhaps an enthusiast on his 
specialty, and in consequence is likely to 
have little business ability, or he may even 
scorn the idea of discussing the comparative 
commercial value of different constructions, 
thinking that the theoretically correct way 
is the only way worthy of consideration; and, 
as the students are more or less influenced 
by their example, they come away from 
school poorly equipped to withstand the 
| rude shock which they experience on finding 
their fine mechanical ideas entirely upset by 
purely commercial considerations. 

The graduate, when he gets into actual 
practice, is too often prone to design elabor- 
ate and expensive details, which might be 
excellent and desirable, but are forbidden by 
rigid commercial conditions. There is not 
much sentiment in mechanical affairs ; it is 
a cold-blooded consideration of dollars and 
cents. Ido not wish it to be implied from 
this that the sole object of a mechanic is to 

|make money and get rich, or that a mechanic 
is to be considered a failure if he does not 
accumulate money,.for a man may be an 
eminently successful and useful mechanic 
and remain poor; but before he can be a 
success he must know enough of the busi- 
ness of building machinery, and selling it, to 
enable him to make money for other people. 
A mechanic without any business ability, no 


better 
that 
was a 


wa- 
ges in 


and it 


way, 
more 
satisfactory way of 
working, as it 
seemed like doing 
business on his own 


He fol 
lowed this practice 


account. 


wherever he could, 
and when he started 
in business for him- 
self he continued 
the plan, always 
giving an estimate 
to his patrons on 
everything he pro- 
posed doing, and 
found it was the 
most satisfactory to 


3 his customers as 
well as himself. 
Another way of 


getting experience 
| of this kind is to undertake the management 
of a small job shop, working a dozen men, 
‘and making one or two specialties to have 
something to work at when job work is dull. 
In a position of this kind, the duties are usu 
ally much diversified, and the incumbent 
will have to be superintendent, foreman, de- 
signer and draftsman, purchasing and selling 
agent, mechanical expert and time keeper. 
He will be often called on to make estimates 
on the cost of work, and then will have the 
sometimes painful duty of striving to make 
|the actual eost come within the estimate. 
This will give him some very good lessons 
on ways and means of gctting out work at a 
moderate cost. 

The most uncertain element in the cost of 
machinery is usually the cost of the labor, 
and the may be 
made in the designing, so the designer who 


much difference in cost 
has had practical experience in the actual 
making of machinery is the one who is most 
likely to produce designs of the greatest 
efliciency and The ability to 
estimate the cost of machinery is much 
more needed now than it ever was before, 


least cost. 


because there is very litthe machinery made 
at the present time without the cost being 
The 
cost of the materials of construction is usu- 
ally a simple matter to calculate, but the 
\labor seldom is, and he who has special 


settled on before the order is given. 
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ability in this way will find plenty of use 
for it. 


Several of your correspondents had much 
to say about the born mechanics, but I failed 
to find any convincing evidence presented 
that proved that a man ean never become a 
good workman unless he has shown con- 
vincing evidence of mechanical ability be- 
fore his training was commenced. It was 
stated by one correspondent who had ex 
perience, that when a boy applied to him to 
be taught a trade he always made it a point 
to see if the applicant had ever displayed 
any mechanical ability in his boyish pur- 
suits, and he then judged his suitability by 
such evidence. He claims to have 
failed in his prognostication of such cases, 
and I will grant that it may be true, but he 
was certainly more fortunate than any per- 
son I ever met or heard of before. There 
are several well authenticated historical in- 
stances where men, who afterward became 
noted for special ability, were in their youth 
dull and slow to learn, and did not show 
any promise of extraordinary ability. It is 
so in regard to mechanics, and J think it a 
mistake for any one to be so cock-sure that 
he can tell if a youth has promise of me- 
chanical ability, in every instance, for it is 
likely to result in injustice sometimes. 

I knew of a boy who came direct froma 
farm, where he had been all his life, into a 
machine shop, and he was one of the most 
awkward and unpromising fellows I have 
ever seen, and every one predicted he would 
never be a good machinist. He was con- 
tinually spoiling work and having accidents, 
and he seemed to have great success in find- 
ing the wrong way to do his work, but just 
by sheer persistence he finally became a 
good workman, and for quality and quan- 
tity of work he now exceeds many others 
who seemed more promising than he did. 
I question if he could have taken up any 
otber vocation where he could have suc- 
ceeded any better. It would have been an 
injustice to this man for any one to have 
decided his fitness for the trade by what he 
had done before he started at it. 

I will conclude the subject by saying that 
no youth need be discouraged from trying 
to get a mechanical training just because 
he has not shown signs of distinct ability in 
that direction, or because some one has said 
he is not fitted for it; for such is the adapt- 
ability of human powers to the circum. 
stances, that by persistence and industry, 
success may be wrested from very un 
promising conditions. It is also true that 
the greatest mechanics will be born with a 
distinct ability for it, but there will always 
be plenty of useful work for those of trained 
ability, which genuis has not time to do. 
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A Rig for Boring an Eccentric Hole, 
Editor American Machinist : 

That this is an old idea I know very well, 
but there are many machinists who never 
saw it, so I think it is worth showing in the 
AMERICAN MACHINIST, 

When we have our work bolted to the 
face-plate of a lathe, and at one s¢tting bore 
a central hole and an eccentric hole with 
this rig, we are sure of the holes being paral- 
lel with each other; it is hard to be quite so 
sure in any other way. 

In the sketch, A is the work bolted to the 
face-plate. B is the boring bar which is 
supported by the flat straps ( (C, which 
(straps) are bolted to the lathe tool-block, as 
shown. The power to turn this bar is sup- 
posed to come straight from the shoulder of 
the man in charge, and I have found it 
worked best with only one crank. 

This rig, as will be understood, will bore 
just as many holes as are wanted at one set 
ting, and all will be bound to come paralle) 
with each other (using the common feed of 
carriage) which does not depend at all upon 
the bar being parallel] with ways of lathe, 
only near enough to bore the hole closely 
enough to round, 

It will be understood that if this bar is 
much out of line with ways of lathe, that 
the hole will be bored oval in shape instead 
of round. 


I remember in the shop where I saw this 
rig used, they got a new, large lathe (about 
eight feet swing), for which they made a 
special rig of this kind, which would do 
good work and use the shop’s power. 

I remember pretty well about this, because 
I had a hand at making it and in trying it 
first. 

The lathe tool-post was provided with 
four studs and two straps, as most very 
large lathes and large planers are. 

There was room for a bar 5” square under 
straps and between studs. 

They made a cast-iron box or shoe about 
2’ long to be held on this tool-post, the same 
as the ordinary bars which supported the 
boring bar at each end inside. 

There was a large spur gear on the back 
end of boring bar, or where the crank is on 
the one shown, which was driven by a small 
pinion, which (pinion) was fast to the driv- 
ing pulley, both of which ran loose on a 
stud screwed into a lug on back end of shoe. 

This pulley was driven from a long drum 
overhead. The feed we connected to the 
free running cone on spindle, so as to drive 
the feed screw without turning the spindle. 
This rig, as will be understood, would bore 
a hole automatically. 

When we got this rig done, I was trying 
it by boring into an old car-wheel that I had 
bolted to the face-plate, when a molder 
from the foundry who was going by, saw 
what he thought was a new and interesting 
scheme, so stopped to look at it. He re- 
marked that I bad a “‘‘ first-rate rig for bor- 
ing car-wheels there.” I did not know it, 











necessary, and face to a good joint, glue the 
2” at one end, or spare stock together; 
when dry, screw on screw chuck so the 
joint will be dead central, turn full length 
to size of fillet, set your dividers to the 
radius and line out; turn out fillet to diam- 
eter, cut off with sharp tool, and the halves, 
perfect, will be finished in the same time 
as you will turn your unsawn hubs. 

If a practical pattern maker can tell me 
of a better and simpler or more accurate 
method, I shall be ready to adopt it with 
pleasure. H. Cooper. 


[Mr. Richardson stated that he used very 
thin saws, and took out not over .02”, and 
it is therefore not in order to base criticisms 
upon taking out ,/,’". Nevertheless, we are 
glad to publish Mr. Cooper’s method.—Eb. } 





A Mechanical Engineer’s Pocket-book,. 
Editor American Machinist : 

I believe there would be a ready sale for a 
book about 5’’x24"'x}" that could be carried 
in the vest pocket, containing such rules, 
tables, and abridged information as would 
apply to the average machine, pattern, 
foundry, blacksmith and boiler shops. It 
would not need to tell how much corn it 
would take to fatten a hog, nor how much 
grain to sow to the acre, or even who the 
last presidential electors were. 

I think some of your valued contributors 
could assemble some such information as 
has been designated above that would meet 
with a hearty approval from thousands of 
our mechanics. 

Appreciating your efforts as publishers of 














A Rie 


FOR BORING 


so asked what made bim think so. 
don’t you see? 


SAV DY, 
You can have a man stand 
here and put wheels on this side of face- 
plate; you can stand where you are and 
bore them when they come around, and 
then you can bave a man stand between 
and take them off, and in that way keep 
one in the air all the time.” I told him that 
it looked to me as though this way would 
be a little too quick. A MECHANIC. 


Hubsand Bosses on Patterns, 


Editor American Machinist : 








AN Eccentric Hour. 


| so excellent a paper, I have the pleasure to 


| remain, T. D. DELAND. 


{Most of the pocket-books in common use 
| have been intended to cover pretty much the 
| whole field of engineering—some of them 
| still more than this. The result is that they 
| nearly all contain a good deal that is of little 
|or no use to the mechanical engineer, 
| though several of them are excellent iatrin 
sically. There is a growing conviction that 
| there is a demand for a pocket-book devoted 
| exclusively to mechanical engineering and 
machinery, and one has lately been pub- 


In your issue of the 25th February, Mr. | lished (noticed in our issue of last week); we 
John M, Richardson’s experience in making | know of another which is in course of prep- 


hubs or bosses for patterns, as given, may 
be favorable to him and some others in the | 
pattern making business, but asa practical | 
pattern maker I could not favor his system 
of sawing hubs in halves from the lathe. | 
Ilubs of a small diameter would be very 
tiresome to hold under the operation of saw 
ing, and no matter how fine the saw may 
diameter would positively 
be an ellipse more than a circle. I should 
think the sawing would take 4" of stock 
or more away, and would spoil the neatness 
of the pattern, and the inaccuracy would 
show very plain. The cost of the hack saw 
would not be counted with pattern makers, 
if the results would pay for the trouble. 
No mechanic wants his tool chest filled with 
tools unless they give good result in their 
operation, 

I will try to explain my system or prac- 
tice in hub making. The first operation is 
to decide the grain you want your hubs to 


be, ahub of 3’ 





run, get stock out in halves 2’ longer than 


aration by an American engineer.—Ep. | 


Printing Press Cylinders, 
Editor American Machinist : 

I am not much of a writer, but I have 
been so interested in what has appeared in 
your columns on making printing-press 
cylinders, that I thought I could write some- 
thing about them, because we cast on an 
average for one firm alone 25 cylinders a 
month ; we have made them in many ways, 
but after a good deal of experietce we prefer 
to mold them on the side in 2 flasks, and 
then turn them upon end. We use patterns 
and core boxes similar te that Mr. Dingey 
shows but not exactly ; there are more arms 
and heavier in the ones we make. We do 
not cast the extra length for cutting off the 
same shape as Mr. Dingey shows, we cast 
them both with cast-iron shaft and for steel 
shaft, but these items have more to do with 
the design than the casting. I know of 
foundries where they make these cylinders 





like Mr. Brand shows, but it is not the quick 
est way. I could ram up a cylinder i: 
about half the time on its side than on end 
It takes one man two and one-half hours t: 
ram up a press cylinder five feet long, 14 
diameter, and finish mold, and an ordinary 
core maker three hours to make the core 
I don’t think Mr. Brand could get any 
molder to make such good time as that with 
making the cores in pieces and running th 
mold up on end. According to Mr, Brand's 
statement, any second-class molder or even 
an apprentice boy can make press cylinders 
after his plan. I beg to differ with him ; h 
has been misinformed. I hope I shall not 
getin hot water with Messrs. Dingey an 
Brand, but I thought that these few remark 
might be of some interest to your readers. 
T. A. CUMMINGs. 


Reaming Tool Steel. 
Editor American Machinist : 

If A. Sangster will use a solid fluted 
chucking reamer which he can buy or make 
(if he has the facilities for grinding after the 
reamer is hardened, if he has not, would ad 
vise him to buy one) use lard oil, and it 
reamer does not make a smooth hole, he 
will find that two or three of the flutes do all 
the cutting. Should this be the case, rub 
them down with an oilstone, and be careful 
to keep the clearance right. Many machin 
ists believe a chucking reamer made by a re 
liable manufacturer will always ream a 
smooth, true hole. This is not so. When 
reaming tool steel, I invariably have to rub 
down some of the cutting ends of the flutes. 


K, 


Accurate Turning to Size, 
Editor American Machinist : 

Mr. L. C. Sharp’s letter on the subject of 
shaft turning gave me much pleasure, for I 
had begun to think that the light manner of 
my inquiry had served to hide its really seri- 
ous intention. While Mr. Sharp’s points 
are very interesting and valuable, I should 
like to hear from him and from others in 
answer to the chief question of my former 
letter, which now I shall put again, but in 
a clearer form: How can we turn accu- 
rately and quickly without using a file? 
Given ashaft, say from two to five inches in 
diameter, to be turned straight and true, so 
that a bush say eight inches long can be 
slid over its entire length easily, but with- 
out shake; how can this be accomplished 
without using a file? Every lathe hand that 
I have ever known would turn the shaft (or 
the journal, for this method is the same for 
all lathe work) to about the required size, 
and the last fitting would be done by filing. 
Now, why is the file used at all? Is the 
lathe of necessity an inaccurate tool? No 
one thinks of following this method in nice 
and accurate planing; and a machinist who 
would plane a job to about the size, and 
then would begin to file it to fit his tem- 
plate, would find himself enjoying the fresh 
air outside of the shop in a very short space 
of time. 

For myself, I think that it is quite as in 
correct and wasteful of time to use a file on 
the lathe as it is to use it on the planer, and 
that work can be turned far more accurately 
and much quicker without touching it with 
a file; and I invite the views of your readers 
on this subject, after giving some conclu- 
sions which I have reached. reason 
for the general use of the file may be found 
in the inaccuracy of the lathe as made by 
nearly all builders. The lathe, in turning, 
gives its own inaccuracy to the shaft or 
journal. 


Oae 


Another reason is that, for accu- 
rate turning, even when the lathe is true, a 
good rest is needed to keep the work to the 
tool; and the following or leading rest seems 
to have attention lathe 
builders, Is there one lathe manufacturer 
who furnishes a good rest with the lathe? 
Taper turning attachments and pulley turn- 


received no from 


ing rests are used svmetimes—once in the 
lifetime of a lathe, and these it is the *‘ fad” 
to furnish, ‘‘ without extra cost”; but good, 
well designed rests cannot be had, except 
Most of the rests 
made by the lathe builders are utterly use- 


you make them yourself. 


less, and all of them, so far as I know, bear 
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little evidence of design; they seem to be 
creatures of chanee, and to have made them- 
selves. 

I hope, then, that your readers will send 
. few sketches for good, practical rests for 
the lathe, and discuss more fully the 
methods of and means for accurate and 
rapid turning, without the use of a file. 

** Passalc.” 
The Mossback Mfe. Co, 

‘tor American Machinist : 

In reading the notes from various ma- 

ne shops around the country, which your 
enterprising young man picks up, I don’t 

nember ever seeing anything from the 
Mossback Mfg. Co. Yet this is a large con- 

rn, engaged for many years in building 
machinery, and uses some yery unique 

thods of doing business, both in shops and 
office. 

You may remember that during the ‘‘ late 
inpleasantness,” the expression ‘* How not 
io do it” became a familiar one. This is 
ur policy at Mossback, and I do believe if 
hy some upheaval of nature we should be 
put in train to do business on real business 
principles, we should all die before we got 
used to it. We do things because they 
ilways did them that way ever since the 
works started, and of cannot 
change. What matter if we can’t keep up 
with the procession, and have to see custom 
ers dropping off and getting their machin- 
ery elsewhere? We stand for the grand 
old Mossback principles, and would far rather 
eo under than abate one jot of the fossilism 
which has kept our stock below par for so 
many glorious years. 

The chief arbiter of our destinies is our 
treasurer, Mr. Moneybag. 
are not here at the works, where you would 
naturally suppose them to be, but in a dis- 
tant city. He was chosen by the board of 
inisdirectors, not because he knew anything 
about the business—fer he doesn’t—but be- 
cause his father used to be treasurer years 


course we 


His headquarters 


ago. This you must admit to be the great- 
est reason in the world. He has a good 


business of his own, draws a fat salary as 
treasurer of the Mossback Co., besides the 
doubling of that in commissions on supplies 
purchased during the year for the company. 
But he is a real nice man, and when he 
comes down to Mossback once a week, for a 
couple of hours, his benevolent countenance 
ag he crosses the yard is a sight full of 
comfort. 

Not long since, the Hugag Mills, a newly 
formed concern, were inthe market to buy 
machinery. They invited us to send pro 
posals, and offered to pay part cash and 
part in steck of the new company. But 
Mr. Moneybag, not finding that our com- 
had ever 
couldn't accept the terms, although the out 
look was good and security of the best. So 
the job went to one of our competitors, the 
Progress Machine Shop, 
enough to get it at the 
lhey made the machinery, got the pay, put 
the stock in their safe, and waited. Hardly 
had the raw material got through the Hugag 
Mills, when their stock was in demand at 
a nice little premium; so the Progress sold 
the stock they held, and were in pocket by 
the operation, beside their profits on the 
machinery, with the certainty of having 
the inside track whenever the Hugag 
doubles its plant and wants more machin 
Some of us at Mossback felt sore over 
this, for work was getting a little dull; but 


pany done business that way, 


which was glad 
terms proposed. 


ery. 


e consoled ourselves with the thought that 
the old concern was true to its principles, 
ifter all, 

Such a man as our treasurer is the watch 

ig of any concern. Suppose the superin 
tendent should break out in a new spot, and 
vant some new tools to replace those which 
vere used as ballast for Noah’s Ark, there 
hould be some one to ask why /e must 
want new tools, when we have run those 
This is 
isually a crusher; but should the matter 
be pressed, the remark that the old lathes 
can’t be any worse than they were yester- 


athes ever since the works started. 


lay, or last week, or a month ago, will end 


the conference for that time. The misdi- 





rectors want dividends, and can’t afford to; and without straightening make the tool. | usual way, this stud terminating at the top 


buy new tools. 

In my next, we may look up some shop 
and foundry matters. P. AUGER. 

Hardening and Tempering Steel, 
Editor American Machinist : 

In the AMERICAN Macuinist of February 
25th appears a letter signed *‘ A Mechanic.”’ 

He says he 
which there are so many vague ideas as on 
steel hardening ; ” he also says, ‘‘ If you ask 
a blacksmith about it he will 
give you a knowing look.” 

There are some blacksmiths 
of that kind, but it is seldom 
they know much about it. 
My grandfather, my father, 
and, I might have said, my 
great grandfather were old- 
time blacksmiths. I alsoam 
an old-timer, having worked 
at the trade for nearly fifty 
years, and am still working 
at it, and do not know of 
anything necessary for work- 
ing steel but knowledge and 
experience coupled with the 
proper equipment and 
articles. L 

My experience has shown 
me that nearly all the art of 
tempering is to know the temper of your 
steel before it is tempered, and the things 
to use to bring about certain results. The 
balance of the art is in difference of form, 
and in knowing the difficulties to be con- 
tended with in such and such cases. My 
grandfather was celebrated for tempering 


‘“‘knows of nothing about 


mill picks ; he used to say he did not care | 
because the interior heat prevents the center 


who knew what he used in the water, but 
that ‘‘all the art laid between him and the 
anvil.” By that he meant to say that in 
working the steel he knew more of qualities, 
and consequently how to heat it to harden 
properly. 

Now some of the important points are 
that if your steel will not harden at the prop- 
er heat (which should never raise a scale), 
then something should be done so that it will : 
and to help it to do so, mix with the water 
one pint of sulphuric acid and one pound of 
salt to one gallon of rain water. You may 





Stay-BoLr THREADING 


also add one ounce of bichloride of mercury 
to each gallon and stir before using ; for 
some things, a small quantity of salt will be 
sufficient. A strong solution of cyanide of 
potassium will harden soft machinery steel 
on the outside as hard as glass, but will not 
affect the inside. 
hardened a thin point of soft steel so it 
would cut glass. 

Nearly all the trouble of reamers and taps 
bending by tempering 
taking the piece of steel of which the tool is 
to be made, making it hot the whole of its 


may be avoided by 


length, cooling it in water, then annealing it, 





In that solution I have | 





By careful tempering afterward it will not 
be very crooked. 

One of the best ways of tempering reamers 
is to have two vessels, one filled with water 
or the above mixture, the other filled with 
oil; hold in the water until the outside is 
cooled, you will be able to tell with a little 
experience by the vibrations running through 
the tongs; then lift out of the water as 
quickly as possible, drop it into the oil and 
allow it to remain until cold or until the oil 











i a ee 


New Too.u-Posr. 
and the steel are the same temperature 
| 
throughout. Until then, steel should not be 


taken from either oil or water. 

Steel, in most cases, becomes fractured by 
| too sudden cooling rather than by too sudden 
| heating ; both are bad, but the former the 
worst of the two; the contraction on the out 
side is too great for the strength of the steel, 
|from diminishing in the same ratio; and 

again, if the tool have a large surface at its 
end, as a large reamer, it should never be 
| held vertically in the water, because the heat 
at the end will form a steam space and pre 


reamer is likely to crack from the bottom 
upward. 


bottom, which should always be turned on 
when the tool is put in. H. KNIGHT. 














“ NATIONAL MACHY CO. 


TIFFIN.OHIO, 





MACHINE 


Lathe Tool-post. 

The accompanying engravings show a 
| tool-post for lathe and similar tools, which is 
| so made that the tool can easily be inclined 
‘in any desired direction either to secure the 
proper cutting action, rake, etc., or to enable 
a screw thread of any pitch to be cut either 
|right or left hand by setting the tool at the 
| proper inclination. The engravings give 
| two views of the post, from which its con 
| struction will, we think, be readily under 

stood =‘It stud 


} ® 
consists essentially of a 
| which fits into the T slot in in the 


the rest 





vent a circulation at that point, so that the 


For that reason tanks for cooling large | furnished 
steel tools should have a supply pipe at the 


| in a ball about which the recessed lower end 
| of the post proper is so closed as to make a 
| ball and socket joint which allows the post 
}to be inclined in any desired direction. 
| Then the collar upon which the tool rests is 
| made double, the two parts fitting together 
upon spherical surfaces, so that this can also 
| be placed at any desired angle. The flange 
of the lower portion of the collar has an in- 
| clined upper surface as shown, upon which 
ithe upper collar rests upon two 
diametrically opposite each other. 


points 
The re- 
sult isa very neat tool-post which holds the 
tool securely and which can be set at any 
desired angle before tightening the screw, 
and tightening the screw binds the whole 
tirmly together. The has recently 
been patented by Mr. Anson G. Ronan, 


| loronto, Canada. 





post 


| ——- eae — 
| ‘ ny . . 
| Stay-Bolt Threading Machine. 


| The importance of exact and close-fitting 

threads on stay-bolts is being daily more 
clearly recognized in locomotive and boiler 
| shops, and in consequence the solid die is, 
|in many cases, being abandoned for the ad- 
justable opening die, which does not spoil 
the thread backing off, is speedier, and can 
be adjusted to make a tight fit to any size 
tap, following its wear if necessary. 

Our illustration shows one of the latest 
designed to cut stay-bolts 
| three feet or under atone setting, and yet so 
compact that the operator can handle the 
vises on short work from any position, thus 
making it suitable for bolt work also. 

The ‘‘National” head on this machine is so 
well known to our readers as to require no 
explanation, and the cut fully illustrates the 
| points above mentioned. 

The National Machinery Co., Tiflin, O., 
/makers of this tool, furnish also when de- 
sired a nicker attachment to mark in ad 
| vance the different lengths the three-foot 
bar may be wanted cut into when finished. 

The dies open automatically at any de- 

When preferred, the machine is 
with a single head instead of 
double as shown. 


tools adapted 





| sired point. 


Cultivation of 
the Inventive 
Faculties, are 
proving to be 
very popular, 
and many of 
our readers are 


sending in so- 


lutions of the 
last problem, 
given in our 


issue of Feb- 
ruary 11. Of 
course, it 
should be ree- 
ognized — that 
the principal 
benefit to be 
from 
an attempt at 
a solution is 
in the practice 
it gives, and 
the increased 
mental power 
to attack and 
solve other 


derived 


problems. Mr.* 
Allen will 
probably soon 
be ready to 
publish some of the latest solutions, and to 
present a new problem. Noone, who wishes 
to improve in that respect, should fail to 
work out a solution, send it in, and compare 
it with others. The practice and experience 
so gained can hardly fail to be of great use 
in some way to any one who has to do with 
machinery. 
ie 

We have received the catalogue of the 

Obio State University for 1891-’2. The uni 


versity is well equipped for teaching me- 
chanical engineering, Prof. 8. W. Robinson 
being at the head of this department, 
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Responsibility Without Control. 

One of the curious manifestations of hu- 
man nature which often proves very annoy- 
ing to the mechanic is that which is shown 
by proprietors of machine shops and facto- 
ries who, knowing that things are not going 
right in the manufacturing part of their 
business, look about for the best man they 
can find or whom they think they can afford 
toemploy to take charge of it, and then 
when he is installed refuse to allow him to 
do what his judgment and experience tell 
him is necessary to be done in order to put 
the plant in good working condition. 

Scarcely one of these proprietors would 
think of requiring a lawyer to explain to 
him the detail and the exact reason for every 
thing done in the conduct of a case, much 
less of hampering him with detailed orders 
as to how toconduct it, what to do, and what 
not to do at every step. A lawyer would be 
selected on the ground of his supposed 
ability to conduct the case, and then its man- 
agement would be left to him. The same 
would be true in the case of a physician, and 
yet the man who would never think of treat- 
ing a member of either of these professions 
in any but a proper and fair way, will em 
ploy a mechanic or mechanical engineer to 
conduct his factory and to improve its 
efliciency, and immediately begin to hamper 
him, to impose absurd and unreasonable con- 
ditions upon him, and, in short, to make it 
utterly impossible for the man to perform 
the service for which he was hired. 

Such men seem to be so constituted as to 
be unable to perceive that the superintend- 
ent of a manufacturing plant, for instance, 
who is successful as such, must be a man of 
brains, and that he must not only possess the 
brains but that he must use them; and, not 
being allowed to use them in such a way as 
to apply the results of his experience and 
study of the business, it is utterly unreason- 
able to hold him in the least responsible for 
results. No man should be held responsible 
for that which he cannot control. 

Not long sinee a young mechanic of our 
acquaintance left a good position to take 
charge of ashop employing about forty men 
on electrical work. The proprietor, in this 
instance, was an educated man and an elec. 
trician, but knew nothing of shop practice. 
He himself was not as fully aware of this 
latter fact as he might have been, and had 
been trying to run his shop himself. He 
found his work was costing too much and 
hired our friend to make it cost less. Our 
friend had previously looked through the 
shop—had seen how things were being done 
and knew he could greatly improve upon the 
methods. He was no more than fairly in 
stalled before he found himself hampered, 
restricted and upbraided for not immedi- 
ately—during the first week of his service, 
materially lowering the cost of the work. 
In vain he pleaded to be let alone for a 
month or two and to be allowed to make 
such ehanges as seemed best to him during 
that time, then to be judged by the results— 
the only thing for him to do was to resign. 

Another case was that of the inventor of a 
well known type-writing machine. As presi- 
dent of the company manufacturing it, he 
directed the manufacturing plant and had 
under him at different times several nominal 
superintendents, finally engaging a man well 
posted in manufacturing operations and with 
a good record as a manager and mechanical 
engineer. This man went to work to correct 
the most glaring faults first and in detail. 
When he had made a study of a particular 
point, and made up his mind as to the best 
method of improving it, he would present 
the matter with his plans to the proprietor 
only to be told that there was ‘‘no use in 
going into that, we have been all through 
that and found that nothing can be done for 
the improvement of that process. You had 
better devote your time to something of more 
use.” 

When this experience had been repeated 
several times, and our friend had _ been 
allowed to do practically nothing for the im- 
provement of the plant, he resigned, to seek 
a position in which he would be allowed to 
do the work for which he had trained him 





self. In this case no fault was found, but of 
course it would have been simply a matter 
of a short time before fault would have been 
found with him for not doing what he was 
not allowed to do. 

Neither of these employers had had any 
shop training whatever, and could not rea- 
sonably expect to manage their shops suc- 
cessfully. They seemed to know this much 
and enough more to cause them to seek out 
good practical men to take charge of the 
shops. Put having got them, they treated 
them as though they thought them unfit to 
be trusted with the work they were hired to 
do, and thus effectually defeated the object 
sought in engaging them. 

Such instances are continually occurring, 
and we suppose will continue to occur, but 
mechanics cannot be too careful in taking 
new positions that they do not find them- 
selves tied hand and foot by the very man 
who ought to be most interested in giving 
them every possible opportunity to make im- 
provements. Investigations on this point 
previous to engagement, cannot be too care- 
fully made, nor can the conditions be toe ex- 
plicitly stated or too clearly understood. 
Mere “‘ glittering generalities ” as to the plain 
necessity of a new man, and of willingness 
to ‘‘back you up,” ‘‘let you have full 
swing,” ete., often prove very delusive. 

It often happens that for some reason a pro- 
prietor wishes to retain the management of 
his shop in his own hands, and to have others 
merely carry out his orders, but where this 
is the case such a proprietor should be honest 
with himself and with others, and let it be 
understood that others are not entrusted 
with responsibility nor paid for bearing it. 

Good men who are seeking positions of 
responsibility will then waste no time trying 
to work for such employers. 

——---— 


As to Standard Gauges. 


In our issue of February 18th, we pub- 
lished a letter referring to the writer’s ex 
perience with gauges. It amounted to 
rather a severe criticism of the commonly 
used standard gauges, but we believed it to 
be honest criticism, and perhaps representa- 
tive of others opinions upon the same mat 
ter, and as we knew there was very much 
to be said on the other side, so much 
that any discussion of the subject in our 
columns could only result in additional 
credit to the admirable work of American 
makers of standard gauges and tools of pre- 
cision, we admitted it, even though the 
comparatively small number of manufact- 
urers engaged in this line made the com- 
munication seem almost objectionably per- 
sonal, 

To any one who is in touch with the work 
being done in this line in this country, the 
wonder is, not that micrometers and other 
gauges are not more accurate, but that they 
‘an be made so nearly perfect as they are, 
and still be sold at a price which puts them 
within reach of the tool makers who are to 
use them. For it is to be remembered that 
the average tool maker cannot afford to pay 
the price which would necessarily have to 
be charged for a scientific instrument of 
precision, and for his every-day work such 
an instrument would be utterly useless to 
him, even if he should purchase it, for it 
would be far too delicate, and its use much 
too troublesome and tedious. No degree of 
refinement is admissible which puts the 
tools out of reach of the workman, because 
to be of any service such tools must be 
liberally used, and he who undertakes to 
make a micrometer caliper, for instance, 
with a limit of error of .00005", will find 
that when it is finished he will have to 
charge far more for it than micrometers 
good enough for all practical purposes cost 
at present, and moreover would, unless some 
special and expensive means were adopted 
to eliminate the ‘‘ personal equation,” find 
himself overwhelmed with disputes as to 
the limit of error actually attained. 

The micrometer calipers now in use, as 
shown in the lecture referred to by Mr. 
Heckendorn, and also by the experience of 
many other mechanics, are in most cases 
Within the limit of error of .0001" to .0002” 


’ 








and so far as we are aware, the field is er 
tirely open for those who wish to produc: 
calipers with a smaller limit of error, and 
furnish them at prices which will admit ©: 
their being generally used. 

Much the same may be said of plug an 
ring, as well as other forms of gauges. It is 
our opinion, based upon considerable pract 
cal experience with and observation of thos. 
furnished by makers, that they are now 
fully equal to all that is claimed for them 
It is to be remembered in this connectio: 
that no maker of gauges can be held r 
sponsible for their condition for any lengt! 
of time after they leave his hands. Whe: 
it comes to really close werk, a surprising] 
small amount of wear makes a_ perceptib! 
difference in a gauge, and gauge maker: 
have not yet been able to eliminate this diffi 
culty, and probably never will. 

Additions of smaller gauges and compari 
son of them witha single gauge nominally 
equal to them, we do not consider fair to 
the gauge maker, except to demonstrate 
whether or not a specified limit of error is 
exceeded. No maker pretends to make per 
fect gauges, and such a test would require 
that they should be perfect, or at least so 
nearly so that their cost would be pro- 
hibitive. 

No one can possibly know for himself 
whether a certain gauge is within the limit 
of sytoo, unless he is equipped with the 
necessary apparatus for certainly determin 
ing magnitudes of that character, and in 
the absence of these, the guarantee of a re- 
liable firm, and especially one which makes 


public its method of determining such 
magnitudes, is the best assurance we 


know of. 

There is another point to be considered, 
and that is the influence of the strains set up 
in the steel of which a gauge is made in 
hardening it. It is only within the last few 
years, when gauges have been made within 
very minute limits of accuracy, that it was 
discovered that gauges changed in size 
slightly for about a year after being harden- 
ed, and to get over this difficuity they are 
now finished nearly to size, and laid by for a 
year before final finishing. Gauges made 
before this discovery, and believed by all 
concerned to be correct, may now be found 
to be incorrect, especially near the ends at 
which the greatest change seems to take 
place. The Brown & Sharpe Manufacturing 
Company have found since they have gone 
into the making of surface plates for the 
market, that a similar action takes place 
with these, and that after being finished and 
laid aside for a time, they usually require 
some further correction before shipment, the 
strains which cause the changes in this case 
being, of course, caused by unequal cooling 
in the mold. 

We think, to sum it all up, that he 
who has time and opportunity to investi- 
gate fully just what has been and is being 
done in the line of precision gauges and 
measuring devices—the difficulties which 
have presented themselves, and in many 
cases been overcome by persistent effort, 
will be convinced that the art of machine 
construction owes very much to the men 
who have interested themselves in the mat- 
ter, and they are, to say the least of it, not 
exacting more than a fair remuneration for 
their work. 

ae — 


Literary Notes. 

We have received a copy of the new edi 
tion of ‘‘Grant’s Gear Book” for 1892. 
While this is a catalogue of the Lexington 
Gear Works, of Lexington, Mass., it is also 
much more than that, for it will be found a 
very complete and convenient hand-book on 
gears, for useintheshop. Weperhaps cannot 
do better than quote from a letter of its au 
thor, Mr. Geo. B. Grant, whois well known 
to our readers; prefacing this with the state- 
ment that an examination of the book leads 
us to fully indorse what he says of it, 

‘*] have decided to charge a small price 
for it, not to business concerns, but to the 
multitude of catalogue collectors and postal- 
card fiends who stand ready to take any- 
thing and everything that can be got for the 
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asking, and in whom there is not a suspicion | 
of a possibility of business. I 
merely curious should be made to pay at 


think the 


ist the cost of gratifying their curiosity, 
and so I ask fifteen cents from all but busi- 
ss concerns. 
‘‘To make the book worth this price, and 
ell worth it, I have made ita brief treatise 
gearing, covering the really essential 
ints required for shop use. Ihave given 
iles for laying out and drafting spur, 
vel, and elliptic gears, with fine engrav- 
ngs showing and having all the parts. I 
ive included a complete odontograph by 
‘ich any standard gear tooth may be 
drawn, a better article of its kind than many 
that are sold for from one to three dollars. 
Phe tooth plates show the actual sizes of all 
standard teeth from the largest to the small 
est in actual use. There are 50 pages and 
63 engravings, stiff covers.” 
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SWERS. 


Questions. of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 














(88) A. N. W., Shippensburg, Pa., 
writes: Please give me a practical plan of 


testing the actual H. P. of an engine by 
means of a friction brake, without the use 
of anindicator.. A.—See description and il- 
justration of the Prony brake in our issue of 
March 8th, 1884. 


(89) W. W., Columbus, ©%, writes: Please 
inform me of the best method for determin- 
ing the size of pulleys on the line shafts and 
engine shafts to run at a desired speed. A. 
—Your question is very indefinite; probably 
the answer to Question 22, in our issue of 
January 14, current volume, will give you 
the desired information. 


(90) Reader, Lacoma, N. H., writes: Be- 
ing one of the stragglers in the army of 
mechanics who have foolishly neglected to 
improve their opportunities to study, I am 
now endeavoring to catch up. Some time 
ago, I undertook to study machine design, 
but was immediately tripped by the cos , 
sec. and log. So when J] attempt to do any 
designing I blindly lay out something, with 
the nearest thing as a starter, but which is 
never very near, when I am crazy enough 
to try a little inventing. Now will you 
kindly mention some publications which | 
can study to become a designer and fit 
myself to start up and take charge of a 
shop for the manufacture of highly accurate 
work of an interchangeable character; in 
short, to become a first class machinist? For 
one thing, I realize the value of the AMERI 
CAN MACHINIST to an ambitious mechanic. 
A,—See article treating on What to Study 
and How to Study, in our issue of Feb- 
February 19, 1891. 


(91) Euclid, Mechanics Falls, Me., writes : 
I would like to know what I could do to im- 
prove the vacuum in our engine. It is a 
fore-and-aft compound engine in a yacht; 
high-pressure cylinder, 44 inches diameter ; 
low pressure cylinder, 8 inches diameter; 
stroke, 6 inches; cutting off at & stroke; 
piston valves in both cylinders; number of 
revolutions, 250. Boiler pressure, 175 
pounds. The keel condenser is made of 
brass pipes. Air pump, 3} inches diameter, 
6 inches stroke, and is connected to the en 
gine. The temperature of the water in the 
river during July is from 50 to 60 degrees ; 
temperature of the discharge water is 85 de- 
grees. When cutting off at 2 stroke, throt 
tle wide open, with a steam pressure of 170 
pounds, I get a vacuum of 16 inches, and 
When the engine is slowed down to half 
speed the vacuum rises to 26 inches for 
about two minutes and then falls to 18 inch 
es. The air-pump has rubber disk valves in 
the piston head, but it has no foot valve. 
A,—The low vacuum may be due to a bad- 
ly constructed air-pump, but in all proba- 
bility it is due to the omission of the foot 
valve. We believe that with a foot valve 
the vacuum will be much improved. 


(92) A. McC., Peterborough, Can., writes : 


power as figured from the brake is almost 
100 per cent. better than that by the weight 
of water. Why should this be so? We 
think that the brake should show less power 
than the power given from actual weight 
of water over weir. For instance, the 
wheel when rupping empty under a 12-foot 
10 inches head makes 3810 revolutions; we 
then reduced the speed by, means of the 
brake to 210 revolutions; the head was 
drawn down 2 inches, making the head 12 
feet 8S inches; at this speed the water over 
our weir (which is 165 inches wide) was 4% 
inches deep. The power required to com- 
press the spring at the end of the lever, 
which is 6 feet 2 inches from center of 
wheel shaft to where the center line of 
spring meets the lever, was 133 pounds; 
we used a spiral spring. Considering 6 feet 
2inches as the radius of a pulley 12 feet 
4 inches diameter, the circumference of 
which is 38 75 feet, and multiplying this by 
the number of revolutions, and also by the 
weight required to compress the spring and 
divide by 33,000, we have the horse-power ; 
thus: 
38.75 & 210°*K 1338 
33,000 
Then again by the water we get another 
answer; we figure it out thus: Number of 
cubic feet of water discharged, 714; weight 
of water, 624 pounds per cubie foot; then 
we have 
714 X 624 * 12.66 
33,000 
The power to compress spring, head of 
water, and water over weir, we know to be 
correct. Where does the discrepancy come 
in? A.—The power computed from the 
energy of the water as you have done, 
should certainly be greater than that com- 
puted from the brake. You have evidently 
made a mistake in some of your measure 
ments; and from the data you bave given 
us we cannot say where the mistake has 
been made, but we are inclined to believe 
that the quantity of water (714 cubic feet 
per minute) is not correct. 





= 32.7  horse-power. 


= 17 horse- power nearly. 


(93) F. P.W., Albany, N.-Y.,writes: Please 
inform me how I will have to alter an engine 
in order to increase its speed. The boiler 
pressure is 85 pounds; diameter of cylinder, 
15 inches; stroke, 36 inches. What I want 
to do is to increase the speed from 45 to 60 
revolutions per minute. She is a slide valve 
engine, cuts off at }stroke. The governor 
pulley on the crank shaft is 14% inches, the 
one on the governor is 8} inches. Do you 
think that changing of the speed of the 
governor Will help me any ? Or would it 
help me any to run the engine with a higher 
builer pressure, or is the present pressure 
sufticient ? A.—To incrcase the speed of the 
engine the speed of the governor should not 
be chang«d; therefore the diameter of its 
pulley will have to be increased. To com- 
pute this, multiply the diameter of the pres- 
ent pulley on the governor by the increased 
speed of the engine, and then divide the 
product by the present speed of engine, 
thus : 

. 69 _ 11 666 inches for diameter 
of the pulley on the governor. This can be 
computed in another way. The increase of 
speed is just 4 of the present speed; there- 
fore the diameter of the governor pulley 
should be increased by 4 of its present diam- 


8.75 : pas 
eter; hence we have : 2.916, and 8 75 


9) 
2.916 11.666 as before. Should it be 
desirable to change the governor pulley on 
the shaft, then multiply its present diameter 
by the present speed and divide by the in 
creased speed, thus: 4 “aed xs 11.06 
bU 
inches for the new pulley on the shaft. Of 
course with this decreased diameter of the 
shaft pulley, that on the governor will re 
main 8% inches in diameter. Now in order 
to keep the speed of the line shaft as before, 
the engine driving pulley will have to be de 





there are 8,400,000 foot-pounds of work in 
the train. We conclude that if we divide 


this by 33,000 we will have the horse power | 


required for one minute to put the train to 
that speed. As 15 miles per hour is 1,820 
feet per minute. it would appear that if we 
divide the 8,400,000 foot-pounds by 1,820 
feet, we should obtain the total resist- 
ance of the train, or 6,363 pourds, which is 
6.363 
( 500 
But we know from tables of experiments 
that it does not require 12 pounds per ton of 
train to keep a train moving at 15 miles per 
hour. Wedo not understand why our con 
clusions are wrong, unless the formula for 
accelerated motion is not applicable. We 
understand that if we assume a pull of 10 
pounds per ton, or 5,000 pounds for the 
8,400,000 _ 1 680 feet is the dis- 
5,000 
tance through which the 5,000 pounds must 
be applied to attain a speed of 15 miles per 
hour. But when we attempt to reverse the 
process and figure the resistance per ton 
from the foot pounds in the train, we obtain 
wrong results when measured by practice 
We understand that foot-pounds is the 
product of weight into space, and means 
work performed. Therefore, if we desire to 
ascertain the work performed by a locomo 
tive moving at the rate of 15 miles per hour, 
or 1,320 feet per minute, and putting a 
strain on the tender draw-bar of 5,000 
20 x 
pounds, we have 1.320 X_9,000 _ 900 horse- 
33,000 

power of work. This appears all right, but 
when we, as explained, first ascertain the 
total foot-pounds of work in the train, and 
attempt to obtain the gross resistance of the 
same by dividing the total foot-pounds by 
the speed of train in feet per minute, we get 
apparently wrong results. We do not see 
why our result is wrong. Will you please 
enlighten us on the subject? A.—The 
8,400,000 foot pounds as you have computed 
it is equal, or nearly so, to the kinetic 
energy, or the amount of work stored up in 
the train, and it dees not represent the total 
amount of work done in giving to the train 
a velocity of 22 feet per second. The kinet 
ic energy is found by the formula, 4 ¢*, 
in which m represents the mass of the train, 
and v represents the velocity in feet per sec 
ond. The mass is obtained by dividing the 
weight of the train by the acceleration due 
to gravity, Which we may take at 82.2 feet 
per sccond. The weight of the train is 
» 1,120,000 

1,120,000 pounds, hence the mass is “' 7)’ | 

Owen 
= $4,782 (in which the fraction is neglected). 
The square of the velocity per second is 
22 &K 22 = 484; and the kinetic energy will 
be ss 484 8,417,244 foot pounds; 


) about 12 pounds per ton of train. 


train, that 


this isthe stored up work, and is the work 
done against resistance due to acceleration, 
and it does not include work done against 
the resistance due to friction, ete. To com- 
pute the latter, we should know the distance 
through which the train has moved at the 
instant it has attained a velocity of 22 feet 
per second, and we sbould also know the 
train resistance per ton; the product of this 
resistance into the distance will give the 
work done against the train resistance, and 
this must be added to the 8,417,244 foot 
pounds due to acceleration; the sum will be 
the total work performed. But the kinetic 
energy itself represents the energy which a 
body can exert in doing work, or over- 
coming resistance, and the train cannot 
come to astop before the whole 8,417,244 
fuct-pounds have been expended. If, now, 
the train resistance is 8 pounds per ton, then 
the resistance for the 500 tons will be 500 x 
8 = 4,000 pounds, and the train will move 
8,417,244 


through a distance of 
4,000 


feet before it stops. 
know the distance through which the train 


through which the train moves; the quo- 





creased, or the pulley on line shaft increased. 
To find the diametcr of the engine driving 
pulley, multiply its diameter by the present 
speed and divide by the increased speed, 
thus: If this pulley is at present 50 inches 
diameter, then it will have to be decreased to 
D0 & 45 
60 


37.59 inches, 


line shaft, and if its present diameter is, say 
50 inches, then it will have to be increased to 
50 & 60 
15 

ops suflicient power for the work it has to 
do, there is no necessity of increasing the 
pressure unless arrangements are made to 
}cut off earlier in the cylinder, which will 
produce economy in fuel. 


66.6 inches. If the engine devel- 





Kindly answer the following question in 
your columns, 
a turbine water wheel, and our difficulty is 
in figuring up the power of the wheel. We 
measured the water leaving the wheel by 


means of a weir, and also applied a friction 
dynamometer to the wheel s baft. 


The 





We made several tests upon | 


(94) R_ B. S8., Delaware, Ohio, writes: If 
we assume a railroad train weighing 500 
tons of 2,240 pounds, to be moving at 15 
miles per hour, or 22 feet per second, we 
| conclude that the weight of the train 
(1,120,000 pounds) would have to fall 7.5 


| feet to attain that velocity, and therefore 


~- 


If it is desirable to} 


increase the diameter of the pulley on the | 


tient will be the train resistance. These re 


marks also show that your other calculations 


}are not correct, and indicate the proper way 
of handling such questions. 
question affords a good illustration of a very 

|important point connected with the expendi 

{ture of work in a machine, as Prof. A. B. 
W. Kennedy clearly shows in his ** Mechan 
ics of Machinery.” 

—here the train—is to come to rest, it must 
get rid of all the work stored up 
virtue of its velocity. 


istored up, in which case the train simply 
continues moving until all the stored uj 


2104.8 
And conversely, if we 


will move before it comes to rest, then we 
divide the kinetic energy by the distance 


Indeed, your 


If the body accelerated 


in it in 
It may be expended 
in doing work on the train in which it is 
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Guild & Garrison, Brooklyn, N. Y., manufacture 
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air pumps, acid blowers, filter press pumps, ete. 
S W. Card & Co., Mansfield, Mass., make every 
thing in the line of Taps and Dies. S. A. Smith, 23 
S. Canal St., Chicago, Western Agent. 
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Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son St., Chicago, Ih. 

Save small iron from foundry refuse. It pays 
Use the Woodruff Pat. Separating Machine, Audu 
bon Machine Works, New Haven, Conn. 


257 ( “Only Drill Press built on 

32” *Ko-rekt ’ principles, 

37°) Evenif they come from Jersey.” 
aed Gould & Eberhardt, New Ark, N. J. 


Complete treatise on Screws and Screw-making, 
with clear and concise explanation of the methods; 
95 illustrations. Price, $1.25 postpaid. E. & F.N 
Spon, 12 Cortlandt St., N. Y. 


Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases. 
31 Nassau street, New York. 
Send for Brief History of Patent Legislation. 


De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, N. 
J., who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record 
gauges, etc. Location and equipment well adapted 
for Heavy Steamship Repairs. 


‘Binders’ for the AMERICAN MACHINIST. Two 
styles—the “ Common Sense,’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50c. each. The former 
bas stiff board covers, while the latter has flexible 
covers with full page opening flat. Either wiil hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton St., New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu 
lations from the diagram, a!so the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 


* Te 
Points from Hartford—Hardening 
Grinding—Swaging Wire. 


by 


By JARNO. 





Since my article of January 21st, a corre 
spondent, whose name is Ilotproof, has writ 
ten expressing his disbelief in the possi- 
bility of hardening steel in the process of 
wet grinding, because he believes that it is 
impossible to heat steel by the friction of a 
stone that is running in water. I wrote to 
Hartford, and received the testimony of one 
that has ground the steel and of those that 
have scen it ground, IJHotproof avers that 
thisis not enough for him, and that he will 
not believe until he has himself actually 
Again from Hartford : 


“If Hotproof wants to see the operation 


seen the operation. 


performed so as to result in hardening, we 
shall be pleased to show it to him, if he will 


pay his fare to Hartford, aud pay us for 
spoiled stock and for misspent time. We 
will charge at only usual rates. I have 





known misspent time to cost much more, 


though not in Hurtford. If he raises doubts 


in hisown mind as to facts because they are 


new to him, even though old to others, he 


) 


energy is exhausted and then stops, Or| should either remove the doubts himself or 
some fresh work may be provided for it to| pay for their removal.” 
do; for instance, the work in overcoming I have lately visited my Hartford ac- 


the resistance of the brakes when applied 


upon which the energy expends itself until 


itis exhausted, as before. In this example 


we have two kinds of work performed, that 


which is expended in overcoming the trail 
resistance, and that due to acceleration 
These two quantities should be computec 
separately, and should not be confoundec 
with each other, 


, 


quaintance, and have obtained the follow- 
,}ing points which I here repeat in his own 
I can remember, before 


words, aS near as 


1) completing the copying of his letter 
i “oN that | 
]| that treats upon press work, the making of 


drop forgings, 


wish could obtain some book 





drop-bammer dies and of 
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There are many books from which we can | | | of fewer trade secrets. Waubug Mephit ap- 
learn the average cutting speeds of turning | pears to have many of them—in fact, I some- 
and planing tools. I could, no doubt, with- | | times think that he has a mysterious way of 
out experimenting, determine the speed to | keeping to himself things that he does not 
start up a new lathe or planer. ‘know. When we touch upon one of his 
“With the speed of a press punching | trade secrets (?) either he shuts in like a box 
holes, for instance, the case is entirely dif- | turtle, or over his face there falls a chilling 
ferent, as I do not find anything published | | veil which thickens so that we see him as in 
Taking four representative | |the depths of an iceberg. I am in doubt 
books, I do not find anything in Appleton’s | 'which fellow I should go farthest not to 
Cyclopedia of Applied Mechanics, in Has-| meet, a punning contortionist of conversa- 
well, in Nystrom, or in Rose’s Modern Ma- | tion, or a trade secret fiend. Mephit likes to 
chine Shop Practice. In punching holes | talk but not to converse. It is amusingly vex- 
through sheet metal a sixteenth to one- ing to watch him lead along until he is asked 
eighth inch thick, the diameter of the holes | the question that rings in either his box turtle 
being at least twice the thickness of the| act or hisiceberg act. He makes the very re- 
metal, I am told that a press has made about | marks that might lead one to ask how a cer- 
180 strokes a minute. In another case, in | tain thing is done in order to have an oppor- 
which the diameter of the holes is less than | tunity to refuse to tell. It is always grati- 
the thickness of the stock, the holes being 14 | fying to read a letter like Mr. Webb's, and 
inches diameter, and the stock 24 inches|after hearing Mephit talk it is refreshing, 
thick, six holes were punched in a minute, I | and so lam carrying the letter around with 
have seen a nut blank having a hole less|me for the sake of reading it again and 
than a quarter of the thickness of the blank, | again. 
the hole being seven-sixteenths inch diam-| ‘‘ This lack of printed knowledge pertain- 
eter, and said to have been punched. Now| ing to some mechanical pursuits, noticeably 
I can obtain only vague opinions as to the | in press work, was called to mind by an ex- 
best speed to punch nuts of this kind. | perience in swaging wire. We wanted a 
Every one that I have asked is of the opin- | flat place about six inches long between G 
ion that these nuts should be punched very | and H, Fig. 14, the ends being left round. 
slowly; but I do not know how to start up | For some time we had been doing this, in 
a machine at this speed. If ten strokes a} an old press, with flattening dies without 
minute is slow, what number of strokes is| grooves, the edges of the flat part com- 
very slow? The word very has no place in|ing out finished without being formed by 
a machine shop where it is liable to run up | the dies. This press, together with the dies, 
against both hot and cold iron. Hot and | was sold. A new press was set up and new 
cold, fast and slow, are sufliciently indefinite | dies made. To our surprise tbe wire was 
for a machinist’s use without loading them | not then flattened evenly. We do not flatten 
with ‘very.’ I should expect that a punch, | the entire distance between G and H with 
being subjected to friction upon all sides, |one stroke of the press, but with several 
could not be run so fast asa planer tool; | strokes, the dies being narrower than the 
but I should like to know from the experi-| distance @ //, the wire being moved until 


on this subject. 


} 
| 
| 








ence of others what are practical speeds.” G IT is covered. Now with the new dies 
G u Son, ae | 
Se >—)-.——— 
Fig. 14. Fig. 15. : . 
E F 


Fiy..17. 





Fig. 16. 


Upon my return from Hartford I tried|the flattened part had wide and narrow 
without success to find something published | places, as in Fig. 14, the wide places corre- 
on the speed of punches. I then wrote a| sponding to the number of strokes of the 
letter and received an answer, of which the | dies. Two corners of the dies were rounded 
following is an extract : ‘‘The time required | upon opposite sides, asin Fig. 16, the other 
to force a punch seven-sixteenths inch diam- | | two corners were left sharp. 
eter, through wrought-iron an inch and | “After struggling with the difficulty for 
five eighths thick, is one and three-quarter | a time long enough to become well out of 
minutes ; the same time is required to force | patience, in sheer desperation I changed the 
a half-inch punch through two inch iron, | position of the wire so as to bring the sharp 
Perhaps either can be done in a trifle less | |corners of the dies into action, and at once 
time, but I do not think that this would be | | produc ed a flattened place of the shape in 
practicable; we know that we could not | Fig. 15, which was not at all suited to my 
punch one of these holes in one and a} purpose, but it bad the effect of suggesting 
quarter minutes, as the punch broke at la way out of the difficulty. As will be no- 
every trial. In one and three-quarter min-| ticed, the wire in Fig. 15 has well defined 
utes we had no trouble, and after punching | depressions A B between a series of flat 
say a hundred holes we could not see that | places, and the flat places are nearly of 
the punch bad worn in the least. equal width throughout. The reason for 

‘ We hardened the punches for this work | this can be readily understood by glancing 
as we harden those for all cold punching. | at Fig.17,in which one stroke of the dies 
We harden them all over, and make sure} has flattened a place between Cand D, the 
that they are hard ; then we set the end that | wire being struck by the dies across their 


actly parallel, but that they had been so 
near that their irregularities were not no- 
ticed. 

‘‘T have no doubt that this whole matter 
of swaging wire is entirely familiar to men 
working with presses, but so far us I have 
been ab!e to learn, their knowledge has not 
found its way into publications available to 
machinists. Press makers might do well to 
publish something upon the practical work- 
ings and the capabilities of their machines.” 

















P. W. McKittrick will start a machine shop at 
Monroe, La. 

Grand Rapids, Mich., will spend $10,000 on a new 
pumping station. 

John Bringhurst is enlarging his rolling-mill at 
Marshallton, Del. 

T. J. Cady and others will erect an iron foundry 
at Columbus, Miss. 

New machinery will be put in the Bonsack Wool- 
en-mills, at Bonsack, Va. 

The machine shop of the Jackson Shell Roll Co., 
Pawtucket, R. I., is to be enlarged. 

The Caddo Fertilizer Co., Shreveport, La., will 
replace its factory recently burned. 

The Molders’ Facing and Mineral Paint Company 
will establish a plant at Dundas, Ont. 

The Virginia Manufacturing Co., at Suffolk. Va., 
is reported as erecting machine shops. 

Attempts are being made for the erection of an- 
other cotton-mill at Rockingham, N. C. 

New machinery will be placed in the Muiberry 
Farms roller-mills at Philadelphia, Tenn. 

The Titusville (Fla.) Electric Light Co. has en- 
larged its buildingand will put in new machinery. 

The Wisconsin Central Raiiroad Company will 
enlarge its car shops at Stevens Point, Wis., this 
year. 

It is reported that the Ford Boiler Cleaner Co., 
of Norristown, Pa., will establish a plant at that 
point. 

The Hepburn Elevator Company, of Hepburn, 
O., has been chartered, with a capital stock of 
$5,000. 

At Franklin, N. H., the Burley Automatic Gates 
Co. has been organized, with a capital stock of 
$50,000. 

The recently burned American Foundry and Ma- 
chine Works at Bowling Green, Ohio, are being 
rebuilt. 

Report says that J. W. Pike will erect a factory 
at Amsterdam, N. Y., to manufacture knitting ma 
chinery. 

J. H. Cole & Co., of Parkersburg, W. Va., will 
establish a foundry and machine shop at Bridge- 
port, Ala. 

Fay & Scott, of Dexter, Me., founders and ma- 
chinists, will extend their plant by an addition, 
50x90 feet. 

The Dalton (Ga.) Ice and Cold Storage Company 
will increase the capacity of its plant and add new 
machinery. 

J. P. Little, Sumner, Fla., will put new machin- 
ery inhis saw mill, for the manufacture of barrels 
and hoops 

The Hartman Manufacturing Co., of Pittsburgh, 
Pa., will establish a branch of their works at Ham- 
ilton, Ont. 

J.™M Brosius will, it is stated, erect a factory in 
Atlanta, Ga., for the manufacture of the Brosius 
coltton-gin., 

Howard Bros., of Worcester, Mass., card manu- 
facturers, propose to increase their business by 
erecting a mill. 

The Kidder Machine Company, at Franklin, N 
H., has voted te double its capital stock and add 
more machinery. 

It is stated that the Allegheny Railroad Company 
will enlarge one of its machine shops at Verona, 





is to do the work on hot iron and allow it to| sharp corners. It is obvious that the sharp 
be drawn until the color is run below a| corners spread the wire abruptly, 
blue, or, as we call it, a white. The punch} well defined shoulders atC Dor EF. Now} 
is thus drawn lowest on the point, and isleft | if we move this wire along and spread an-| 
harder and harder toward the shank, as it | other place beyond D or KF. as between A B, | 
must be, or it will spring. Fig. 15, it is evident that the new wide 
‘‘T have no objection to your using my | place cannot be joined to the old one, be- 
name in the AMERICAN MACHINIST in con-| cause the wire stretches endways as well as 
nection with this subject. | spreads sideways, and in stretching it is im- 
“Trusting that this will be satisfactory, | possible for the two wide places to be joined 
and assuring you that I will cheerfully give | just at the shoulders. I soon concluded 
any further information to you that I can on | that the dies had been rounded to a curve of 
this subject, I remain, yours truly, | too shoit a radius. If sharp corners leave de- 
PAWTUCKET MANUFACTURING Co., |pressions A B, Fig. 15, then dies having 
Gro. H. Wess, Gen’l Supt.” | corners not sharp will leave depressions 
This letter, in addition to the one from less pronounced, or with shoulders not so 
Hartford, was very gratifying to me, as| square across. I immediately gave the dies 
coming from a man that I have met only in | a curve of longer radius, something like Fig. 
business hours, and as being, like the Hart- | | 16. The wire was then flattened all right. | 
ford letter, still another evidence that we| U pon looking over old pieces of wire I found | 
mechanics are tending toward the keeping! that we had never flattened them quite ex- 


leaving 





~-a., this summer. 

Plans forthe new mill of the Kerr Thread Co., 
Fall River, Mass.,are being made. The dimensions 
will be 140x130 feet. 

The citizens of Grand Junction, Col., have 
pledged $100,000, for the purpose of establishing a 
smelter at that point. 

The Wentworth Spring and Axle Company, of 
Gardiner, Me., are seeking a location in some 
Massachusetts town. 


Parties have purchased and will put in operation 
the Murray & Stevenson foundry and machine 
shop at Anniston, Ala. 


The New England Cotton Manufacturing Com- 
pany, of Woonsocket, R. I., is to erect an 80,000 
spindle mill in the spring. 


The Schenectady Locomotive Works, of Schen- 
| ectady, N. Y., will soon commence the erection of 
| anew foundry 100x380 feet. 


The Ettrick Manufacturing Company, Peters- 
burg. Va., is putting new twisting and winding 
machinery in its cotton-mill. 





Work will soon be commenced on the erection of 
a new foundry, 100x380 ft., for the Schenectady 
Locomotive Works, of Schenectady, N. Y. 


Brown & Rettig are reported as to erect a new 
factory at Chattanooga, Tenn., for the manufac: 
ure of ice; capacity to be 50 tons per day. 

A bill incorporating the Tabb & Jenkins Har 
ware Company, of Baltimore, Md, has been ji 
troduced in the legislature at Annapolis. 


The Thistle Wire Co. at Lee, Mass., will increas 
its manufacturing facilities, and is negotiating f 
the purchase of property for a new plant. 


The Excelsior Machine and Cleveland Punch a: 
Shear Works Company, of Cleveland, has bes 
chartered, with a capital stock of $125,000. 


The New Orleans (La.) Water-works Co. will 
sue $250,000 of bonds to enlarge and repair its n 
chinery for the furnishing of filtered water. 

Repairs on the Worcester Steel Works, at W: 
cester, Mass., are being made preparatory to star 
ing up the plant under the new management. 

The foundry and machine shcp of G. R. Sissor 
at New Bedford, Mass., has been bought by H. | 
Gleason. A yarn-mill may be built on the pro; 
erty. 


Work on remodeling the old Flood Foundry a 
Decatur, Ill , for the new corrugating company has 
commenced, and will be rapidly pushed to comple 
tion. 


Subscriptions to the amount of $80,000 have bee; 
made for the purpose of securing the erection oi 
the Delano Iron and Steel Works, at Tacoma 
Wash. 

A company, of which J. G. Ullsey, of Boston, 
Mass., is president, has been incorporated, at Port 
land, Me., to manufacture machines for toilet 
paper. 

The Mammoth Manufacturing Co., of Birming 
ham, Ala., capital $1,750,000, has been incorpor 
ated for the manufacture of agricultural imple 
ments. 

The Central Electric Light Co., Lexington, Ky., 
contemplates adding to its boiler capacity and put 
ting in automatic stoker, and the most approved 
furnace. 


The new blooming-mill addition to the Midland 
Steel Company’s plant at Muncie, Ind., will be 64x 
144 feet, and will give employment to an additional! 
150 men. 


The United States Iron Company has been incor 
porated at Newark, N. J., with a capital of $10,000, 
for manufacturing and milling wrought and cast- 
iron and steel. 

The Canadian Steel Barge Co. has been incorpor 
ated at Port Arthur, Ont., with a capital stock of 
$128,000, to build steel vessels for freight and pas 
senger service. 

The Crawford Manufacturing Co., Hagerstown, 
Md., is erecting an addition 30x30 feet to its bicycle 
factory. The new building will be used as a 
polishing room. 

The Gould Coupler Co. is building machine shops 
at its Black Rock works near Buffalo N. Y., at a 
cost of about $15,000, for the manufacture of the 
Cowell platform. 


There is talk of the establishment of a plant at 
Kingston, Mass., for the manufacture of the 
Holmes Graphite Fiber, a patent compound for ma 
chinery bearings. 

The Todd Cotton Harvester Manufacturing Com- 
pany, Chicago, Ill, has been organized, with a 
capital stock of $5,000,000, to manufacture cotton 
picking machines. 


It is considered probable that the shops of the 
Queen & Crescent at Meridian, Miss., recently de- 
stroyed by fire, are soon to be rebuilt upon a larger 
scale than formerly. 

The Bain Manufacturing Co. is a new organiza- 
tion at Bridgeport, Ala., which is considering the 
establishment of a plant for the manufacture of 
wrought-iron fencing. 

The Seneca Construction Company, of Jersey 
City, N. J., has been organized, with $300,000 capi 
tai stock, for the construction of bridges and other 
public ype 

Mr. W. S. Rogers has sold out his interest in the 

Ideal eeaaibiie Stand to M. C. Hamett, Troy, N. Y., 
who is also to manufacture an improved car vent:- 
lator of Mr. Rogers’ invention. 


The Greenfield, Ind., city council has passed a 

water-works ordinance, and on April 6 will receive 
proposals for the construction of a plant at the es- 
timated cost of $25,000. 
The Hopper Aluminum Co., capitalized at $1,000,- 
000, and the Pacific Coast Aluminum Co., also capi- 
talized at $1,000,000, have filed articles of incorpor- 
ation at San Francisco, Cal. 

The Beaumont (Texas) Car Works has issued 
bonds to Boston, Mass , parties, andit is said that 
the buildings will be completed and equipped with 
machinery in the near future. 

The Corning Steel Company have signed con- 
tracts to establish their plant at Hammond, IIl. 
The company are capitalized at $1,000,000, and 
will erect works costing $300,000. 


J. D. Laughlin, Vicksburg, Miss., will receive 
sealed proposals until March 7 for the construc- 
tion of an iron bridge over Big Black River, at 
Baldwin’s Ferry, in Warren County. 


T. H. Butler, J. W. Faggerty and W. T. Chapin 
have incorporated the Oak Terrace Cold Storage 
Co., at South Jacksonville, Fia., to manufacture 





ice, ete. The capital stock is $25,000, 
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It is said that the Ducktown (Tenn.) Sulphur, 
Copper & Iron €o. will build a copper-plating mill 
and a plant for making copper wire. 

The Denver Steel Rolling-mill Company have 
t incorporated at Denver, Col., for the manu- 
facture of barbed wire, nails, wire rods, cotton 
t ete. The capital stock is $250,000. 

he New England Screw Co. has been organized 
at Saco, Me., for to manufacture metal screws, 
r s and electrical supplies. The president is 
les H. Morse, of Brockton, Mass. 

rhe Northey Manufacturing Co., at Toronto, 

Can.. builders of steam engines and boilers, and of 
kinds “of iron machinery, have received their 

tters of incorporation; capital stock, $100,000. 

eapacity of the Baker Chain and Wagon 
Manufacturing Co., of Allegheny City, Pa., 
will soon be doubled, when the improvements, in 
the shape of machinery, tools, etc., are completed. 

The Mobile (Ala.) Dry Dock Compnny has been 
reorganized, with O. F. Cawthon, president, and 
Hanaw, secretary and treasurer, for the 
early construction of a dry dock or marine railway. 


rhe 


Tron 
Ire 


Henry 


Atlanta, Ga., parties have, it is reported, pur- 
chased 640 acres of phosphate land at Arcadia, 
Fla.. from Mr. Widden for $8,000, and will organ- 
ize the Atlanta & Florida Phosphate Company, to 
develop same. 

The Marine Iron Co. has been incorporated at 
Bay City, Mich., by Wm. Burnett, John H. Davis 
and others, with a capital of $32,000. The purpose 
of the company is the manufacture and sale of ma- 
chinery, boilers, etc. 

On account of increasing business S. & W. C. Co, 
ran, of Utica, N. Y., have bought property just 
west of their machine shop, and will erect a four- 
story brick building, 40x46 feet, for manufacturing 
and machinery purposes. 

It is stated that a $250,000 stock company will be 
organized at Augusta, Ga., to manufacture the pat- 
ent wood-working machine of the National Lathe 
and Tool Co., of Philadelphia, Pa. James U. Jack- 
son can give information. 


M L. Marble, J. E. Burch and i. N. Michael have 
purchased the engine and machine works of 
Gomber & Burch, at Frederick, Md., and will oper- 
ate same under the name of the Frederick City 
Engine and Machine Works. 


J. H. Wilson, J. H. Rogan and others, will build, 
at Mobile, Ala.. an incandescent electric light 
plant of 5,000 lights, and a power plant to operate 
electric railway. They will use three Corliss en- 
gines of 250 horse-power each. 


Vernor Voldo, of Nevada, proposes to organize in 
Dallas, Tex., the Columbian Light, Heat and Power 
Co., to furnish light, heat ‘and power under fran- 
chises obtained from the Columbian Light, Heat 
and Power Co., of Chicago, Il. 

The Lisk Anti-Rust Tin Company, of Canan- 
daigua, N. Y., have purchased property, and will 
erect a plant at Clinton Springs, N. Y., to accom- 
modate their manufacturing upon their removal 
to that place in the near future. 

The Wendt Car Coupler Company, of Marshfield. 
Wisconsin, has been formed, with capital stock of 
$200,000 for the manufacture of the Wendt patent 
coupler. E. Wendt, A. C. Wendt and W. H. Wendt 
are the promoters of the enterprise. 


The property of the Brosius Motor Sewing Ma- 
chine Co., Atlanta, Ga., has been purchased by a 
new company, known as the Southern Manufac- 
turing Co., which will continue the manufacture of 
the Brosius motor sewing machine. 


James M. Barco, P. M. Colson and W. J. Epper- 
son, have incorporated the Bronson Pebble Phos 
phate Mining and Land Company, at Bronson, 
Fla., to develop phosphate mines, manufacture 
fertilizers, ete. The capital stock is $150,000. 


Tne Lackawanna Iron and Steel Company, of 
Scranton, Pa., has announced that hereafter, until 
further orders, their lower steel-rail- mills will run 
fulltime, and the upper mills double time. Fully 
300 men will be furnished work by this order. 


At Goshen, Ind., the Goshen Machine and Foun 
dry Co. has been organized with a capital of $12,- 
00 to carry on the business of manufacturing ma- 
chinery and iron founders; incorporators, Arthur 
E Brownell, James M. Wisler, Wilber Stonex. 


The Queen City Iron Company, of Queen City, 
Texas, have filed a charter. The capital stock is 
$400,000, and the object of the corporation is to 
manufacture pig-iron, fire brick and tiling. It is 
said that the company will erect a blast furnace. 


S.C. Corbin is endeavoring to organize a stock 
‘ompany at Aurora, Ill., with a capital of $100,000, 
or the purpose of manufacturing a smoke con- 
Sumer invented by him. The device is now being 
1anufactured on a small scale at Omaha, Neb. 


f 


The Murray & Stevenson Foundry and Machine 
Works, at Anniston, Ala., were sold recently at 
1dministrator’s sale to Dixon Noble. These shops 
were run successfully up to two years ago, when 
they were shut down. Mr. Noble will start them 
up again. 


There is water-works agitation in Nicholson, 
Frankfort, N. Y.; Lacon, IIL; 
Provincetown, Mass.; 


Pa.; 
Lynchburgh, Va.; 
New Haven, Conn.; Holyoke, 
Mass.; Chicopee, Mass.; Barre, Mass.; Lake Charles, 
La.; Cambridge, Ohio ; Wapakoneta, Ohio; Jack- 
sonville, Ill.; El Reno, Oklahoma. 


The machinery for the Frankfort, Ind., shops of 
Toledo, St. Louis & Kansas City road is being 





order in a few weeks. The new shops will be used 
as the general repair and car building shops of the 
company, employing 250 to 300 men. 

The Eagle Machine Works has been incorporated 
at Chicago with a capital of $6,000, to manufacture 
and sell machinery and tools, and do a general 
jobbing and repair business on all kinds of machin- 
ery and tools. E. E. Barrett, V. Dessallioud, and 
Herman A. Knoke are the incorporators. 

A new erectirg shop has just been completed by 
the Pullman Palace Car Co. for passenger cars, at 
Pullman, Ill. It is built in a line with the other 
erecting shops, with which it isconnected by means 
of atransfer table. The dimensions are 200x400 
ft. The erecting shops now have a capacity of 200 
stalls. 

The Philadelphia & Reading has decided to build 
an extension of 500 feet to its repair shops at Read- 
ing, Pa., giving them a total length of 1,250 feet, 
and employing 800 to 1,000 men, instead of 400 as 
now. A paint shop, 190x560 feet in size, in which 
passenger coaches will be repainted, has also been 
located. 


The W. E. Caldwell Co. has been incorporated at 
Louisville, Ky , with W. E. Caldwell, president, and 
H. B. W. Wintersmith, vice president and secre- 
tary, to manufacture machinery, tanks, mills, fac 
tories, etc.; also is privileged to construct water- 
works, water towers. The authorized capital stock 
is $200,000. 


At Guildford, Me.,a new machine shop is to be 
started some time this month, the stock having 
been subscribed in equal parts by Fay & Scott, the 
Dexter machinists, and the Piscataquis Woolen Co. 
Suitable quarters for the establishment have been 
secured, and the arrangements nearly made for 
business to commence. 


Repairs on the old Worcester Steel Works, at 
Worcester, Mass, are going on at a rapid rate 
preparatory to the starting up of the plant under 
the new management. It is expected that the 
works will be ready to begin operations in about 
tive weeks, when steps will be taken toward 
forming a stock company to carry on the busi 
ness. 


We have received from H. N. Bates & Co., of 
Boston, their elegant new catalogue of ** Machinery 
for the Transmission of Power.’’ The catalogue is 
devoted almost exclusively to transmission devices, 
shafting, hangers, pulleys, couplings, friction 
clutches and pulleys, ete. There arealso rules and 
tables for ascertaining the capacity of shafting, 
pulleys and belts. 


Mr. C. E. Barnes, superintendent of the Piymouth 
& Kingston Street R. R. at Plymouth, Mass., re- 
ports that he tried gun metal and rawhide pinions 
on acar of the company, by putting the gun metal 
pinions upon one end of a car and the rawhide 
pinion on the other end, so as to be sure that they 
did the same work. Two sets of the gun metal pin- 
ions were worn out, while the rawhide pinions were 
stillia use. The period of trial was seven months, 
upon a road having heavy grades and sharp curves. 
The rawhide pinions were made by the New Proc- 
ess Rawhide Company, of Syracuse, N. Y. 


The Penberthy Injector Co., Detroit, Mich , who 
for the past three years have had their factory 
headquarters or depot with Donegan & Swift, 11 
Murray St., New York, have recently made a very 
large sale of their injectors to the Walworth M’i’g 
Co, of Boston, Mass., appointing them also as 
eastern depot for the distribution to jobbers and 
dealers of the ** Penberthy * Injector, and aiso of 
their new ‘Chief’? Automatic Injector. This will 
be appreciated by a large number of buyers in 
Maine, New Hampshire, eastern Massachusetts 
and Rhode Island, whoin many cases prefer pur- 
chasing direct from Boston, and as the articles of 
their manufacture can be purchased at either of 
the above depots, at factory prices, it will save the 
unnecessary delay and expense in sending to the 
factory for goods. 


The Berlin Iron Bridge Co., of East Berlin, Conn , 
are running their works full time, and are very 
much crowded with orders. Among other con- 
tracts which they have on hand, is an iron building 
80 ft.x254 ft, for The True Blue Marble Co, at 
West Rutland, Vt.; aniron building 52 ft.x170 ft., 
for The Chester Pipe & Tube Co., at South Chester, 
Penn.; a boiler shop 68 ft.x201 ft. and a machine 
shop 72 ft.x184 ft., for The Dry Dock Engine Co., 
at Detroit, Mich.; a boiler shop 115 ft.x370 ft., for 
The Wm. Cramp & Sons Ship & Engine Building 
Co., at Philadelphia, Penn.; all the iron work includ- 
ing the beams, girders, roof, etc., for a new build- 
ing which The National Fire Ins. Co. are building 
at Hartford, Conn.; an iron boiler house for Tne 
Montgomery Furnace, at Pt. Kennedy, Penn.; a 
new casting shop 69 ft.x167 ft., for The American 
Tube Works, at Somerville, Mass. They have just 
completed a large iron building for The Delaware 
Iron Co., at New Castle, Del., and also a large iron 
building for The Boston & Montana Consolidated 
Silver & Copper Mining Co., at Great Falls, Montana. 
While a great many companies are complaining of 
slack business, yet The Berlin Company seem to 
have plenty to do, and are employing their full 
force full time. 








Machinists’ Supplies and Lron. 


New York, March 5, 1892. 
Iron—American Pig—We quote Standard North- 
ern brands, No. 1Foundry, $16.50 to $17.50; No. 2, 
$15.25 to $16.50; Grey Forge, $14 to $14.50. Southern 


4] 


| brands of good quality are obtainable at $15.75 to 


$17 for No.1 Foundry; $15 to $16 for No. 2; and 


‘Laced in position, and the shops will be in running | $13.50 to $14 for Grey Forge. 





Scotch Pig—Coltness is quoted at $21.50; 
$20.25 for Eglington. 

Antimony—Prices are steady, with good demand 
for prompt delivery. 

We quote Hallett’s, 10%4e ; 
15c.; and L. X., 12c. to 1244e. 

Copper—The market is firmer. 
obtainable at 10.60c. for spot delivery, with 10 50c. 
bid, and 1034c. to 10.80e asked. Casting copper is 
irregular at 10%¢c. to 10'4c 

Lead—The market is slightly weaker. 
buyers at 4.15¢ . according to quantity, 
are held at 4.20c. It is said that considerable busi- 
ness was done last week at 4.20e. to 4.25c. 

Lard Oil—The market is firm at 56c. to 57ce. 
Prime City. Western on spot is quoted at 55c. 

Spelter—The market continues unsatisfactory 
and nominal! at 4.50c. to 4.60e. 

Tin—The market is in sympathy with foreign 
advices. Smali sales are reported at 19.60c. The 
tendency is towards 19.70c. Speculative interest is 
stagnant. 


*WANTED* 


* Situation and Help’ Advertisements only inserted 
ta head. Rate 30 cents a line for each inser- 
tion. Seven words make a line, and the address as 
desired to a pre ar should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the nee. week's issue. Answers addressed to our 
care will be forwarded. 


and 


Cookson’s, 14c. to 


Lake copper is 


There are 
but supplies 


for 








An ordinary bess machinist without any fringes 
wants a job. Address Box 62, Am. MACHINIST. 

Agents in every shop to sell the best surface 
gauges, etc., for part adv. E G. Smith, Columbia, Pa. 

Experienced mechanical draftsman desires situa- 
tion. Box 65, AMERICAN MACHINIST. 

Mech’! eng'r desires position as foreman or drafts- 
man with some m’f’g concern. N.S. H., care A. M. 

Mechanical draftsman desires position. Address | 
Box 72, AMERICAN MACHINIST. 


Wanted—First-class foundry foreman, 
used to heavy engine castings. 
care AMERICAN MACHINIST. 


must be 


Wanted—Two good molders for steam and hot 
water heater work; none but steady men need ap- 
ply. Address XX, care AMERICAN MACHINIST. 


An Al machinist wants a position; 





| 
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| 


| 
| 
} 


Address Box 638, | 
| ist’s trade, not 


|} and good wages to the right men. 


Wanted—Opening by young man (26), college 
graduate, junior member A.S. M. E.; one year ma- 
chine shop, two years draftsman; east er west. C. 
S. P., AMERICAN MACHINIST. 


Practical boilermaker, age 38, desires situation; 
ten years’ experience as foreman; handled from 50 
to75 men; Al reference. Address Isaac Fowler, 
940 Argyle Ave., Baltimore, Md. 

Wanted—An Al experienced energetic foreman, 
to take charge of building Corliss engines and heavy 
transmission machinery; give experience and full 
refs., and address Box 67, care AMER. MACHINIST. 

Wanted— First-class foreman, competent to fill 
position of assistant superintendent, must under- 
stand manufacture of Corliss and high speed en- 
gines. Address Engine, care AM. MACHINIST. 

Wanted—25 first-class machinists accustomed to 
Corliss and automatic engine work; steadv work 
Apply to Sioux 
City Engine Works, Sioux City, Iowa. 

Young man desires position, having had charge 
ina well-known concern—machinery, tools, etc.; 
able to get out first-class work, and handle men to 
advantage; first-class ref. F.J., AM. MACHINIST. 

A first-class man, having ten years’ experience in 
the manufacture of steam engines on a large scale, 
on the interchangeable plan and jig system. desires 
a position as superintendent. Address A. B., care 
AMERICAN MACHINIST. 

Position as draftsman in Mass. or R. I., eight 
years draftsman on general mill work, interchange- 
able work, special tools and jigs; also five years 
machinist; can take charge of men; technical 
graduate. ‘‘System,’’ Am. MACHINIST. 

Wanted—By an experienced mechanic, 38 years 
of age, a position as superintendent with some en- 
ergetic concern inthe manufacture of machinery, 


ete.; particulars given on application. Box 66, 
AMERICAN MACHINIST. 
Wanted—First-class machinery salesman for 


Chicago and vicinity; must be well up in machine 
tools; a good placefor the right party with one of 
the largest manufacturers in the U. S. Address 
**Masheen,”’ care AMERICAN MACHINIST. 


Wanted—Three or four boys to learn the machin- 
less than 17 years of age, and to 
have a fair common school education, Application 


must be made in own hand-writing§ The Hendey 


| Machine Company, Torrington, Conn. 


used to close, | 


accurate work, and an experienced tool maker, in- | 


telligent, steady and reliable. F. W., Am. Macu. 


Wanted—Mechanical craftsman for detail work 
chance for advancement if competent. 
Box 58, AMERICAN MACHINIST. 


Al patternmaker; age 45; 15 years’ 
wishes to change. If you wanta ‘ pusher,” 
address K, care AMERICAN MACHINIST. 


Wanted—Immediately, general foreman for ma- 
chine shop; eighty men; medium and heavy work; 
must bea hustler. Address with references and 
full particulars. Hustle, care AM. MACHINIST. 


please 


| 


| or walking delegates to bother. 
Address | 


experience; | 


Wanted—A foreman molder, for a growing shop 
out of town, now employing about six molders. 
Must be capable of turning out good, smooth cast- 
ings, and have men do a fair day’s work. No unions 
A good position to 
stating wages wanted 
AMERICAN MACHINIST. 


Address, 
Box 63, 


the right man 
(to start with), 


Situation wanted on April 1st, by competent me- 
chanic, who has held position as machine shop 
foreman during 8 years,and as superintendent 2 
years, witha firm engaged in the manufacture of 
engines, boilers, cotton gins, and hydraulic cotton 
presses; satisfactory reason furnished for wanting 
to make a change; references furnished. Address 
Box 70, AMERICAN MACHINIST. 





PURE 
FEED-WATER 


For Steam Boilers. 


THE BUNNELL 
FILLER AND PROCESS 


Furnishes Steam Boilers with 


water that is absolutely freed 
from all scale producing sub- 
stances. 


Guaranteed or no sale. 
BRADLEY & CompPANy, 


SYRACUSE, N. Y. 





ELEMENTARY MECHANICS 


By PHILIP MAGNUS, 
14th edition, 12mo, cloth, $1.25. 


JOHN WILEY & SONS, 


NEW YORK, 


CATALOG UE of BOOKS 





STEAM, STEAM ENGINES, MACHINERY, 


MECHANICS AND MECHANICAL 
ENCINEERING. 
48 Pages, sent Cratis on application to 


VAN NOSTRAND CO., Publishers, 


23 Murray & 27 Warren Sts., New York. 


POPULAR AND INSTRUCTIVE BOOKS 


FOR ENGINEERS AND FIREMEN, 
By STEPHEN ROPER, Engineer. 


Embracing all branches of Steam Engineering. They are 
the only books of the kind ever published in this country, 
and are so plain that any engineer or fireman can easily 
understand them. 

Descriptive Catalogue Mailed Free. 


EDWARD MEEKS, Publisher, 
No. 1012 Walnut St,, PHILADELPHIA, PA, 





EEL TUBE 
SMOOTH ert: shawa 


JohnS.Leng’s Son & Co. NewYork, 


5! 








BRASS AND BRONZE CASTINGS 


By a molder of 50 > ae a guaranteed 
true to pattern. Get my prices. 
GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. ¥ 





FOR SALE. 


One No. 2 SIMPSON PATENT GEAR 
MOULDING MACHINE. Will make 
gears of all kinds, Spur, Bevel, Mortise, 
Miter, or Worm Gears, from 20 inches 
to 15 feet diameter. Machine is prac- 
tically new, and will be sold cheap. 


STILWELL & BIERCE MFG, CO., 
DAYTON, OHIO. 














BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS, 


IMPRCVED PATTERNS! = LATE DESIGNS! 











ASBESTOS CEMENT FELTING, “aie . 


FOR LAGGING LOCOMOTIVE BOILERS 








Samples and Descriptive Price List Free by Mail. { THE STANDARD 


We are prepared to take 


Contracts for applying oRRe 


Steam Pine and Boiler Coverings in any part of the = = 


United States. 


H. W. JOHNS MANUFACTURING C0. 





87 Maiden Lane, NEW YORK. 


HW.JOHNSNFECU, 


87 MAIDEN LANE, 
+ WEW YorE PATENTED 
GHICAGO, PHILADELPHIA, LomuoE. 
== Se ae 
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Wanted—We desire to arrange with parties—not 
already engaged in the selling of Tinners’ Machines 
and Tools—to represent us exclusively in the fol- 
lowing cities: New York, Philadelphia, Chicago, 
St. Louis, Kansas City and San Francisco. This is 
an exceptionally good oppertunity for young men 
thoroughly acquainted with the details of manu- 
facturing tinware by modern machinery to enter 
into a lucrative business. Exclusive territery and 
control will be given, and bonds to indemnify us 
will be required. Address Stark Machine & Tool 
Co., Buffalo, N. Y. 





+: MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded 





Cheap 2d hd-lathes & planers. 8. M. York, Cley’d,O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
Best Portable Forge, $12. Am. Tool Wks., Clev., 0. 
Wanted—Speciaities to build for the — 
trade. Bluefield Iron Works, Bluefield, W. 
Engines, special and gen. mach’ y pn hai thee 
developed. A. W. Jacobi, 136 Liberty St., N. Y. 
Special machinery designed and built. C. F 
Langston & Co., 70 N. 4th St., Philadelphia. 


Lig ht and fine poacher i order; Foot Lath 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Best Bolt Header in the world for $50. Addres 
C. H. Baush & Sons, Holyoke, Mass. 


For Sale—Patent 465,676. High Duty Attachmen 
for Steam Pumps; 100,000,000 Duty. H.D., Am.Macn. 


Cheap—Two H. P. Engine Blue Prints complete. 
Designed to be built on an ordinary lathe. W. A. 
Smith & Co., 227 Eddy Street, Providence, R.-‘I. 

Wanted—A second-hand drop hammer (between 
800 and 400 Jbs.), Pratt & Whitney preferred. J. B. 
Armstrong Mfg. Co. (Limited), Fiint, Mich. 

An engineer (35), good education, business and 
shopexp , would invest with services in any good 
man’t’g business, New England or N. Y. & vicinity 
pref’d; give full particulars. Box 69, AM. MACHINIST. 

Wanted—One or two stamping presses for light 
die work—equal to Bliss No. 19 to No. 21. Address, 
with description and price, M. & W., care AMERI- 
CAN MACHINIST. 


Bound volumes for 1891. We are now prepared to 
take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 96 Fulton street, New York. 


Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent, 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 





Machine Tools in Stock. 


ENCINE LATHES. 


78 in. swing, 9 ft. between centers Sellers 
38 do 17 ft. bed. New Fifield 
30 do 14 do do do 
28 do 12 do do 
27 do 16 do do 
24 do 12 do do Fifield 
24 do 12 do do Fitchburg 
24 do 12 do o Flather 
22 do 10 do New Pattern Fifield 
22 do 12. do do 
22 do 12 do New Blaisdell 
22 do 8 do do Flather 
22 do 10 do do do 
20 do 8 do do do 
20 do 10 do do do 
18 do 8 do do do 
18 do 10 do do do 
18 do 8 do do Blaisdell 
18 do 16 do do do 
do 6 do do Flather 
16 do 6 do do Blaisdel) 
15 do 6 do do Flather 
14 do 6 do do do 
14 do 6 do do Blaisdell 
12 do 6 do do do 
PLANERS. 
42 in. wide, St. high, is ft, long, 2 heads Gleason 
q ° do do Pease 
30 do 3 do 8 do oO 
30 do 30 do 8 do Whitcomb 
30 do 30 do % do Flather 
26 do 26 do 6 do do 
24 do 24 do 6 do do 
24 do 24 do 6 do Whitcomb 
22 do 22 do 5 do do 
22 do 22 do 6 do Flather 
SHAPERS. 
12, 16, 20 and 24 inch stroke Eberhardt 
lb and 24 inch stroke Hendey 
32 inch stroke with key-seating attach. Walcott 
UPRICHT DRILLS. 
20, 21, 25, 28, 30 and 36 inch swing Prentice 
20, 23 25, 28'and 34 inch owns Blaisdell 
60 inch swing Radia) Drill Baush 


~ HILL, CLARKE & €0., 


156 OLIVER S8T., BOSTON, MASS. 


FOR SALE. 


NEW AND SECOND-HAND 
METAL WORKING 


MACHINERY 


Send for list of same for immediate delivery. 


WANTED TO PURCHASE FOR CASH 


Good Metal Working Machinery. 
GEO. PLACE MACHINE CO., 


120 Broadway, New York. 


A BEVEL GEARS, 


: Cut Theoretically Correct. 
'S For particulars and estimates apply tc 
HUGO BILGRAM, 


MACHINIST, 
juccessor to 


BREHMER BROS., 
440 N .12th St., Philadelphia, Pa 


















SENSITIVE BENCH DRILL PRESS No. 4 


This is the same as our No. 2, except it is smaller. 
Drill capacity from 0 to 8-16. 


MILLIKEN & D’AMOUR, 
151 and 153 Cedar Street, 
FINE MACHINE WORK TO ORDER. 


New York City. 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


FITCHBURG = 


AND OTHER RS | 
SEND FOR 
CATALOCUE E. 





18-inch Engine Lathe. 


| THE CELEBRATED 


ENGINE LATHE 


_METAL-WORKING MACHINES 
| FITCHBURG, 
MASS. 





PATTERN MAKERS” SHOOT PLANE & JACK BOARD. 





A. J. WILKINSON & 60. 


Box 3600. 


BOSTON, N, MASS. 


SEND FOR CIRC CIRCULAR. 





DRAPER'’S 
SELF-RECORDING 
THERMOMETER 


\ Makes automati- 
cally, on a pa 
chart, a ved Ink 

Mmiine which is a 
mC ONTINUOUS 
mrecord of temper- 
ature, day and 
night, for a week; 
showing any vari- 
ation between 20° 
below zero and 
110° above. 

The clock must 
be wound once a 
week, and the 
chart changed 
weekly. 

Send for Circular to 
T. SHRIVER & CO., 

F 333 K. 56th Nt., 
New York City, 


























Send for Circular 
OF THE 
DUTTON TOOL GRINDER No. 5. 
PRICE, $14.30 COMPLETE. 
MONTGOMERY & CO., 
105 Fulton Street, 
New York. 








pS ‘Mu aS 


ZJENGRAVER on WOOD \/@ 






ANN” Je a3 ct == gl 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





MAKERS OF 


© The FINEST STEEL 


Cuicaco. 
New York. 


NOW USED TOOLS, DIES. MILLING CUTTERS, &C, 





Improved Screw Cutting 
Foot and Power. 


= eRae , 
~~ 3 


om Presses, 
Saws. 
on trial. 






bth 


Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


A s M\ THE SEBASTIAN-MAY CO., 


167 to 175 Highland Avenue, 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. 


LATHES 


Lathes 


SIDNEY, OHIO. & 





FINE TAPS, DIES, REAMERS, Etc. 





LIGHTNING 
AND 


REEN RIVE! aan 
T. SPIRAL FLUTED, GREEN RIVER 
E Screw Plates. 


Tap Wrenches, Bolt Cutters, Hand and Power Drilling Machines, Punching Presses and Other Labor-Saving Tools. 


WILEY & RUSSELL MFG. CO., Greenfield, Mass. 


SEND FOR NEW CATALOGUE. 


A LONG FELT WANT SUPPLIED. 


A Ce a oe eo ee ae ee a i A a ee 





Jonnson Street, . 


A Power Hammer that is Controllable, 
Efficient and Durable. 





TAKES THE MINIMUM OF POWER AND 
GIVES THE MAXIMUM OF EFFICIENCY. 





The operator can control perfectly the 
force of the first or any succeeding 
blow and stop the hammer instantly. 


FOR CATALOGUES AND PRICES ADDRESS 
THE HACKNEY HAMMER CO. 


CLEVELAND, OHIO 





R. MUSHET'S 


vase STEELS, 


TITANIC 


eTERL.” * & reatly increase 
the work you turn off with tha 
This wil 


11 & 13 Oliver St., 


et the best somete with ye MUSHET’S SPECIAL 

4 ane feeds ; then compare 
done other known Steel 
1 make the first cost of “ Mushet’s” ’ look insignificant. 


B.M. JONES & CoO., 

Sole Representatives in the United States. 
BOSTON, MASS. 
143 Liberty St.,. NEW YORK. 





ALL KINDS IN STOCK, 
Mannfactory, SHEFFIELD, ENG. 
Chief Am. office, 91 JOBN ST, N.Y, 






FOR 
TOOLS, 
DRILLS, 
DIES, &c. 








WM. JESSOP & SONS, LD. 
VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 























TO LET. 


The Engine Works at_ Newburgh, N. Y., af 
amg of occupied by Wm. Wright, is offered to let 
rom May Ist, 1892. 
The Property consists of 


MACHINE SHOP, FOUNDRY, BOILER, 
FORGE AND PATTERN SHOPS, 
with a full equipment of tools. 


The works are located in the heart of th 
city, and convenient to railroad and river tran 
portation. 

For terms, apply to 


HOMER RAMSDELL, 
NEWBURGH, N. Y. 





FOR SALE OR LICENSE 


The United States Patent of a mechanical inve: 
tion, returning good profits, in England (books 
produced). List prices from £25 up to very larg: 
amounts, and principally large castings, with very 
little machine work below. Address S., 

The International News Co., ' 
Breams Buildings, Chancery Lane, 
London, England. 





FOOT and POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll Saws, Machinists’ Tools and 


Supplies. Lathes on trial, 


Catalogues mailed on application. 


SEBASTIAN LATHE CO. 


43 & 45 Central Avenue, 
CINCINNATI, O. 





ATHEs 


BRIDG 


T00L 


E-P-BULLARD: Propr: BRIDGEPORT: Conn: 
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| NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





PLE bo 
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q : 
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we 


wv 
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The above illustration shows the construction of an iron truss roof built by us for the Coe Brass 
: : The trusses are of a very heavy pattern, being 
designed to lift the rolls in and out of the housings as well as to carry shafting. 


3 Manufacturing Co., at Torrington, Conn. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


“BERLIN IRON BRIDGE CO, 


- & Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS, M, JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 





BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


MACHINIST 


Amateur’s Size, 

J | Taking anything from 
# to 1 inch inclusive. 
Price . .- $5.00 
Patented Dec. § 25, , 1877. 
IF YOU WILL = THIS TOOL YOU 


These goods are for sale by CHAS. CHURCHILL & CO, L 
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LECOUNT’S NEW EXPANDING MANDREL. 


Machinist's Size, 


B 
No. PRICE. 
Bis tenes nseees TORS in. $10 
Bin vcdyweees — an 
8 i “9 “ 18 
4 (with screws)2 ae i a 


WILL NOT REGRET THE “BEPEVes. 


Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 


‘t’d, 21 Cross St., London, England. 





stone 
circul 





as - 


Luand, Favueowtn & Norton Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, 
objectionable features common in this class of 
Machine. 
does the work perfectly and quickly. 
rig practically as simple as the old-fashioned grind- 


Cocks, or any of the 


which is inexpensive, 
The whole 


Truing Device. 


trough and much more effective. Send for 


ar. 


LELAND, FAULCONER & NORTON CO., 


96 to 106 Bates Street, 


DETROIT, MICH. 





Adopted by the 





Send 


THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co. 
5,000 IN USE. 


oO. Ss. Governwait for all the new 


Cruisers and Gunboats built for the Navy. 


ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


for Illustrated Catalogue Y free. 





HOW TO RUN ENGINES AND BOILERS. 


Practical Instruction for Young E ngi- 
neers and Steam Users. 


By EGBERT POMEROY WATSON. 
Editor and Proprietor of “‘ THE ENGINEER,” Now York City, 
$1.50 by Mail. 


Author of * * Modern Practice of Americ: an Machinists and 
Engineers,” * Manual of the Hand Lathe.” etc , ete. 





1450 Nasean Street, New York. 





AL 
re 


= 
wcll? Tas, 
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R, : 

} 
; HENDEDSOM- ALUERT-BRERS-CO. cil.8. Se ined A= ; 

30 INCH, 42 INCH ‘and 60 INCH PULLEY LATH ES 

: For Simultaneously Sashes and Turning Pulleys, both straight and crowning face, Cone Pulleys, Gear Blanks, and a 

_ @ variety of oper work. »y The HENLEY MACHINE TOOL baht a bein Ind. 
WELLE D RAT? BD SIILIP LDPE EIDE ALS SOLD PPS 


_ | Ae ho i hor 0 KEIR OSES 


we 





ES MEUEAS ALY LANAY- VALLES 


Se FORGE Co., —— IN. Y- 


IN ENCLAND. 


Americans or others desirous of having high 
class machinery or tools manufactured in England 
are invited to communicate with 


GRENFELL & ACCLES, L’T’D. 


HOLFORD ENGINEERING WORKS. 
Perry Barr, Birmingham, England. 


G. & A.’s extensive works are fitted throughout 
with the latest and best types of American ma- 
chines and tools, and are conducted upon the 
American system, under the superintendence of 
American Engineers (formerly of Hartford, Conn.) 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


810 Walnut St., Philadelphia. 


@rOur New and Revised Catalogue of Practical and Scien- 
tific Books, 87 es, 8vo., and our other Catalogues and Cir- 
culars, the whole covering every branch of Science anplied 
ta the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


Chucks 


Strongest. Easiest to change. Best Finish. Reversible 
Jaws (patented )giving 5 changesincluding every possible 
desired position. 

illustrated, sent free. Liberal 
Address 


NEW CATALOGUE, 
Mt. Vernon, N.Y. 





Prompt shipment, 


ANF’G CO., 


discounts. 


THE NAT’L CHUCK 3 









HOLYOKE, MASS. 


Manufacturers of 





.. a =o 


From the 
smallest to 
the largest, 





STRAP JOINTS 


For Engine Builders and Machinists. 


STANDARD 
Nay 


Prices lower 


©, 





et 
Quality Warranted. 
than you can make them. 


Also COMPLETE CONNECTING RODS. 
i COOKE & CO.. 


163 & 165 Washington St., NEW YORK. 


vane for circular and mention this 
é Pe 


REET: 








SEND FOR CATALOQUE. 
STER MACHINE SCREW CO. 
( comms ____ WYYYYYVYUVY RVR 






WORCESTER, Mian 


enednetarive of 1 Bet, to. & 
Machine Screws, Studs, etc. 





THE BRITISH & EUROPEAN PATENT AGENCY, 
F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 

252 Broadway, New York. 
Monument Chambers, King William 8t., London, B, (., England. 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents through 
our London House. A good invention is worth as much in 
Great Britain as in the U. 8S. Competent draftsmen em- 
ployed on premises. We refer to well-known men ip the 
machine trades for whom we have done business. 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application 


THE FOX PATENT UNIVERSAL TRIMMER. 


Over 6000 in use. a 





ORICINAL 
G3SA0OudWI 


Saves Time, Saves money. Three Sizes, Four 
Styles, from New Patterns. No Pattern Room Com- 
plete without Them. Send for Catalogue. 

Beware of Imitations, we will prosecute all In‘ringements. 

THE FOX MACHINE Co., 
325 North Front Street, Grand Rapids, Mich. 


FOUNDRY PLANS WANTED. 


Sketches wanted for a Grey Iron Foundry, for an Agri- 
cultural Implement Factory, arranged for melting 50 tons 
per day with faculty of increasing to 75 tons without incon- 
venience or disarranging cupolas, Address X, care 





DODD'S ADVERTISING AGENCY, 
265 Washington Street, 





Boston, Mass. 





WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 


Henry R WoRTHINGTON 
88 LIBERTY STREET 
NEW YoRK 
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tablished in 1874. 


Corner Lake & “Kirtland Sts., Cleveland, 0 
100 & 102 Reade Street, New York. 


CLEVELAND TWIST DRILL CO. 85 Queen Victoria St., iste Eng. 





“HOWE'S SPECIAL” 


TOOL STEEL. 


HOWE, BROWN & CO., L'T’D, PITTSBURGH, PA. 


93 John St., Now York. 127 Oliver St., Boston. 


FOR THE 


Finest Work 


ESTABLISHED 1859, 


228 Lake St., Chicago. 





ADAMS. 
PM Automatic Bolt-Threading & Nut Tapping ae 


Made in all Sizes to Cut from 1-4” to 6”. 


circular and price list to 





GES Ltd. 21 Cross Street, Finsbury, London, E. C 


‘ The simplest and most durab'e machine in existence. The & 
m threading head is made entirely of steel. No links, levers, 
springs caps, cases, bl: cks or die rings in or about the head. 


separate Heads and Dies Furnished. Write for descriptive 


' wg Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill, U. 8. A, 


Agents for Great Britain, CHARLES CHURCHILL & CO., 





, Engiand. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. $. A. 


SOLE MANUFACTURERS 


GRAHAM'S GROOVED SRANK 





TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere, 





—@ SAW TABLES 





FOR 


¢ PATTERN 
; MAKERS. 


ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 





uss. 
STANDARD 


| 
PUNCHES 


‘| MS SONAGIAOH | 
SQMVHOIY'd'/ 








BOSTON GEAR WORKS, 


85 Hartford St., Boston, Mass. 
HEADQUARTERS FOR GEARS. 
Book on Gears, - - - $1.50. 
INDEX PLATES. 


JOB GEAR CUTTING OF ALL KINDS. 
Spur, Bevel, Spiral, Ratchet, Worm, Rack, Elliptic, ete. Very 
small or large. Send for Catalogue. 


ily MY yey" P| | aa | mye pee i 
e} ]oorrinateisrton® svracuse.ny 3 
cc atreneesmena 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


OPEN-BACK ADJUSTABLE 


Power Press 


Vertical 
—OR— 
Yaniined. 











on 





=e 








SMALL ARTICLES OF 
™ Sheet Metal, Leather, 
Paper, Eto. 


ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts.,. « BROOKLYN, N. ¥- 








For Cutting aud Forming © z T ER -. 





Deposited in the U. S. $845,000.00. 


Policies issued giving full jrotestion to Em- 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or otber Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS, 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
Boston : Samuel} \ppleton, 28 Central Street. 
NEw Y¥« one Edmund Dwight, Jr.,General Agent, 51 Cedar 


Stre 
Mipp LE Temes Tattnall Paulding, Re ptens Adviser, 


John G. Hooven, Manager; John M. As sh, Jr., General 
Agent 416 to 420 Walnut Street. Philadelphia. 

CHIcaGo: Geo. A. Gilbert, 226 and 228 La Salle Street. 

St. Louis: F. D Hirschberg Bro., 126 N. Third Street. 


AGENTS IN ALL THE PRINCIPAL CITIES. 















A New and Very Useful Tool. 


Bench Straightening ga 


PRESS 









—FOR— 


TOOL ROOM 
AND 

MACHINE 

SHOP 
USE. 


Send for Particulars. 


SPRINGFIELD MACHINE TOOL co. 


SPRINGFIELD, OHIO 








Bicycle Spoke 
Heading Machine. 





BLAKE & JOHNSON, 


WATERBURY, CONN. 
Builders of 


AUTOMATIC LABOR-SAVING MACHINERY 
For working either Wire or Sheet Metal into 


any shape desired. 


PUNCHES AND DIES MADE TO ORDER. 





|, A — ©) b= Fo BO ih 


N21 ADAMS, ST. 
BROOKLYN, N.Y. 


OPERATING ALSO THE WORKS OF TILES “ PARKER PRESS Co Sapte 


Presses, PUNCHES, SHEARS, Drop HAMMERS 


Dits ans SPECIAL MACHINERY 








THE BUFFALO STEAM PUMP CO., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


FoR ALI SERVICES. 
76 JOHN STREET, 


CANTO.S, 
OHIO. 


NEW YORK OFFICE, 
THE CANTON STEAM PUMP CO., 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Crass. 
Discounts and Terms on Application. 












2/4 Xe X 242 





oxexi2 


THE Davidson STEAM PUMPS AND PUMPING ENGINES, 
“a BEST MADE antici 


SITUATIONS. 
Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


, 77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON 


[SNOW STEAM PUMP WORKS, 


BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 
JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 


BUILDERS OF 


DT te SPECIAL PUMPS OF ALL KINDS. 
; , . DUPLEX OR SINGLE, 
i SIMPLE OR COMPOUND. 


MINE PuMPS, SINKING PUMPS, PRESSURE 
PumPs, VACUUM PUMPS, ARTESIAN WELL 
Pumps, POWER Pumps, Etc., Etc. 


TRUMP CHOCK. 
The Cheapest and Best. 



























WILL HOLD 
ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO., MFRS. 


Wilmington, Delaware, U.S. 
For Sale by CHAS. CHURCHILL & ia, Ltd. 
21 Cross Street, Finsbury, London, England. 


Universal Tool Grinding Machine, 





McGRATH’S PATENT 7 
Emery Grinding, Polishing oa 
and Buflng Machines, 


Bearings yielding or rigid at will 

















Wheels always true and in 3 Quy 
balance, dispensing with use a Seca 
of diamond too! and chilied ped 7 pe A 
burr, and saving the time -< an 
labor, and cutting away of ee ie 2 
wheels, otherwise wasted in oc 3 
truing. Send for Catalogue. 5 a pee 

McGRATH & COLLINS, a Sear 

Conoes, N. Y. Dy 2 = a5 Se 
S93 aee: 

Fat.KEY-SEAT SETTING GAUGE 'aag OS3- 
PATENT UNIVERSAL —SCREW-CUTTING CENTER IooiaS sme 

DEPTH ANGLE AND o83 Org 

J:-wWYKE & co o TWIST DRILL GAUGE Sus wes 
BoSTON, MasS. Send for poe: =a ob ss 

2Oq a 

a4 Le id 

The CHAPPELL CRIP PIPE WRENCH | = $ ad Se so 
fy a mon” 

aa ee 

2 3 S735 

PAT.JULY 3.1888 ga "gag 

‘ 3 Bes A 





Seit Adve sting, Perfect utp, Instant Release, Fasily 
tepaired or further information address the mfr, 


iin eR ae ei Bests, GISHOLT MACHINE CO,, Madison, Wis. 
PATENT OILERS, 


: Government Regulation sit 
Teop SAFETY VALVES. 


For Stationary, Marine and Locomotive Boilers. 


7 J. LONERGAN & CO.,  S**°S.faishteass “*° my 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
1888 CATALOGUE FREE ON APPLICATION. 


A. FALKENAU, |P.H.&F.M.ROOTS, 


1 ith Street & Ridge Ave., Philadelphia, Pa. Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 








CYLINDER SIGHT 
FEED CUPS. 











ROOTS? NEW ACME HAND ) BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Reots’ Foundry Blowers, Gas Exhausters, etc. 


S. S. TOWNSEND, Gen. Agt.y 163 & 165 WASHINGTON ST., 
COOKE & CO,, Selling Agts. f NEW YORK. 


In Writing, Please Mention This Paper. 





Yi ¥) bh / iy AI 
MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 


ING CRANES, ETC. 
Special Machinery designed and constructed, 
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NEW YORK, N. Y. 
41 Dey Street. 





Absolute Safety from Destructive Explosion—Highest Attainable Lees © 
Fuel--Rapid Goan ration of Dry or Superheated Steam—Durability—Low Cost of Main 
tenance— Ease of Transportation and General Efficiency are among the advantages 
possessed by the “Wharton-Harrison ” form of boiler. 

Send for Descriptive Pampblet— Drawings, S pecifications, and Estimates promptly 
furnished for any amount of power from 4 H. 

>tate requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, 


> up. 


PENNA. 
CHICAGO, ILL. 
187 La Salle Street. 


ATLANTA, GA, 
9 No. Pryor Street. 





_ Ze, THE Lowe 
ir 


FEED-WATER « 


HEATERS PURIFIER 


Has an Unsurpassed 
{3 YEARS’ RECORD 
-FOR— 

SIMPLICITY, 
ECONOMY and 
DURABILITY. 


: Send for Description and 
Y Information on Heaters. 


BRIDGEPORT 
BOILER 
WORKS, 


ib 













BRIDGEPORT, Conn. 





DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond Supremer is guaran- 
teed to relieve the steam “of all en- 
trained water, and return this 
water to the Boiler, thus effecting 
a large saving in fuel. 


SEND FOR CIRCULAR. 


1 POND ENGINEERING CO., 





St. Louis, Chicago, 
Kansas City, Omaha, 
Dallas, Seattle. 





Flexible Metallic Fillet 


For Pattern Makers. 8 Sizes, 
H, WHITE, 44 N. 4th St.Phila,Pa, 


kek 





THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., 
Philadelphia. 





Manufacturers of 


Portable Drills, 
Drilis, Boiler Shell Drills, 
Light Drill Presses. é' 


ELECTRIC ont se 


ELECTRIC GENERA- 
TOR 


For installation of Com- 
plete Power Plants. 





a? _— 


’ 





PORTABLE 


DRILLING MAGHINES, 


MANUFACTURED BY 


Albert L. Colburn, 


No. 4 Wall Street, 
NEW HAVEN, CONN. 
Send for Catalogue. 


EUREKA TEMPERED GOPPER CO. | 


— EAST, PA. 
NUFACTURERS OF 


WILSON’S. EUREKA BABBITT. 
THE BEST ANTI-FRICTION METAL EVER 
OFFERED TO THE TRADE. 

Satisfaction Guaranteed in Every Case. 











~F. J. SCHMITT & C0., 


30 & 82 Franklin Street, | 

NEWARK, N. J. 

SEND FOR 
CIRCULAR 








FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcocE CLUTCH 
Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 














WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The 





Only Genuine Fossil Meal. 
ba best non-conducti 


repeatedly reapplied. 
Its Plastic WATURE INSURES aN ABSO- 
uires 1 


, and is 
FOSSIL MEAL co. 


mark 





material known for 
oa id Boilers. a. easily 
Y TIGHT 


therefore the CHEAPEST. 
SO., % Coes Cedar ar Street, N.Y, 








Using any kind of water. 


Send for Catalogue D. 


The ROPPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Seale in Boilers. 


Hard Sheet Steel Troughs. 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
SPRINCFIELD, OHIO. 














GOODRICH’S. 
PACKING EXTRACTOR 


x 


GG, 
SPs 
HHL 


we 
Sw SHEL, 
" 








For further information address 


ADDISON COODRICH, 
, Box 683. 


E : RY For quick] vin 
»§ NZ of Parkin ar eanacriaence' wind 
E z hot or or cok without injuring t the 
\ ro 
a ! May Ag ail in connection 
f \\Y 2 with either Hemp or 
— WSs He? Metallic Packing. 


ASTORIA, OREGON. 


WALKER’S TRUING DEVICE 


om Seow CYLINDRICAL TOOL, 
Grindstones and Emery Wheels 


COMPLETE 
GRINDSTONE OUTFITS 
FOR SHOPS. 

Send for Illustrated Circulars, 
D. F. “WALKER, 


= 29 EAST CANAL STREET, 
PHILADELPHIA, PA, 








If your Stationer does 
not keep Dixon’sAmeri- 
can Graphite Artists’ 


DRAFTSMEN | 


mention this 


yaper) ¢ nd 
worth double pay and you will receive samples 


the money. 


» IT 18 WORTH THE NOTING 


lat Dixon’s Artists’ Pencils are recommended by 
r ding members of the American Institute of 
ining Engineers, the National Academy of Desien, 
New York, the Woman’s Institute o Technical 
sien, New York, and thousands of practical 
ople ‘throughout the country. 


10s. DIXON CRUCIBLE CO 


JERSEY OITY, N. J. 








Pencils, send 16 cents] 


THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
eee 400,000 


sold, 





Horse power 
Prices Low. 


universal. 


THE NATIONAL PIPE BENDING CO., 


Satisfaction 





82 River Street, NEW HAVEN, CONN, 


Westen Chus Co, Formerly Od an ag Tt Onda, IY, 04, 


ufacturers o 


LATH Ess > DRILL 


Under Westcott’s Patent. 











___ Capacity Little Giant Improved. 

No. ge | Seppe _ Holding Drills. 
00 ~ 14 inch. 0to inch, 

0 F 0to big 

1 2 sha | Oto y 

2 “ 0 to 1 “ 

24) 4 a 0to1in.,ex. strong. 

Sond for Mustoatod Catalogue, | | &  °‘ouraszine 
4 6% “* 0to 2 " 














BOWLER EAD FLANGING MAGGIE. 





mn Work. weet Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price a e. 


JACOB CLARK, M Mfr. rsittitpaia th, 





“THE HORTON LATHE CHUCK” 


More than 300 Sizes and Styles. 
. Comprising 


Universal Chucks, 
Independent 

y Chucks, 

Combination Chucks, 


sli Of Every Description. 
Send ‘for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U.S. A. 


—OoR— 


CHAS. CHURCHILL & GO., Ltd., 


21! Cross Street, Finsbury, London, Eng. 










Send for new 


NOTICE 


We have just added to our line of patent Face Plate Jaws an 8 ineh. 
in stock three sizes —8 inch, 10 inch and 12 inch. 


We now carry 


JSatalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HIARTEORD, CONN. 





CHUCKS 


Send for Conmiagmne and Dis- 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CT. 








SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS. 
—Also. DRILL CHUCKS.— 
SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 





Send for CATALOGUE. 





“Challenge” Universal Grinding Machine 


For EXTERNAL 
, and INTERNAL 
FH 6 Cylindrical 
[0 Grinding, 
Straight or taper; 
grinding Tools, 
Cutters, Ream- 
ers, &c. 


EMERY Grinding 
Machinery for 
all purposes 

a Specialty. 


me Appleton Mfg. Co. 
80th & Thompson Sts., 
Philadelphia, Pa. 











GRINDING 





‘ ¢ Ss 
MACHINERY 4 : 
PRICES ON Wii , 
APPLICATION. = 
4 


THE HORNER | 
MACHINE CO., |” 

HOLYOKE, 
MASS. 





INDEPENDENT CHUCKS. 


(See Am, Macuinist, Nov. 5, 1887.) 


Before buying Chucks of this class, ai us for 
particulars of our latest improvements. Different 
from other makes, and we claim several points of 


superiority which we submit to the judgment of 
mechanics. 


THE D. E. WHITON MACHINE CO., 


No. &6 OAK ST., NEW LONDON, CONN, 
8. A. SMITH, 23 & Canal St,, Chicago, Western Agt, 





POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 
Pe. 


Has the Holding 
Power of Taper Socket, 
together with all the 
advantages of the com- 
mon Friction Chuck. 
Write for Illustrated 
— e List and Discounts 





THE PRATT CHUCK CO., 
Clayville, N. Y., U. 8. A. 





ALUMINUM. 


The Pittsburgh Red Reduction Co. 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
saci} to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as Well as for manufacturing purposes, 

ALUMINUM SOLDER. 

Correspondence solicited. 








OMPRESSION SHAFT 


OUPLINGS. 





W. H. NICHOLSON & CO., Wilkes-Barre, Pa, 








aa 





Belt Press 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALWES, FITTINGS, 
PACKINGS, 
ACCUMULATORS, 


| WATSON & STILLMAN, Mfrs. 


204, 206, 208 and 210 E. 43d St., New York. 





Forging Presa. 
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PUTNAM ee COMPANY, 


BUILDERS OF 


METAL PLANERS | 


MANUFACTURED 


From New and Original 
Designs, Embodying 
Advanced and Patent 
Improvements. 





Fitchburg, 


MASS., U.S.A. 
ESTABLISHED 
1836. 
Represented in Great Britain by 


== CHAS. CHURCHILL & C0., Ltd., 
2 21 Cross St., Finsbury, London, 
England. 


In Sizes from 18 inch to 100 inch Square. 





201N.251N. & Lae aN 





\ -— 


==" CINCINNATI, O.U.S.A. 





Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO. 


239 to 269 W. FRONT ST., 
CINCINNATI, OHIO, U. 8. A. 





Originators and 3 and Builders of 


 WOOD-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOE. 


Pattern Machinery a Specialty. 


J.A.FAY & CO.anit 


w OHIO, 0.8.4.” 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet,Spoke and Wheel 
Shops,Carriage Works, 
&c., &c. 
Allofthe highest standard of excellence - 
W. H. DOANE, Pres, D. L, LYON, Sec'y. No. 1 Band Saw. 


SOFT Ghat tnON CASTINGS. 


From \% oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS 


CANANDAIGUA, N. Y. 





Send for Catalogue. 

















GAGE MACHINE WORKS, 


MANUFACTURERS 


MACHINE 





FOX & TURRET 700 LS, 
A sPEOULTY. ae 





CUTTERS FOR SPUR AND BEVEL GEARS 


in stock and made to order. 


PUNCHES AND DIES FOR SHEET METAL WORK. 


FINE AND ACCURATE TOOLS MADE TO ORDER. 
Correspondence solicited and prices sent on ap- 
plication. Address 
R. M. CLOUGH, 
TOLLAND, - - ” CONNECTICUT. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Toul 
for all nch 
workers. Latest and 
Best Design. Infriagers 

= not 





orders, solici 


PERKINS & CO., 
—@ Grand Rapids, Mich. 


STOCKS, NEAVE & CO. 
Manchester, England. 








BELLOWS 


| am Micrometer 





r CATA LOGUE to 


aus THC ‘tO Athol. Mass. 


American Gas Furnace Go,° 


Designers and Manufacturers 


GAS BLAST FURNACES, 


Send for Catalogue. Estimates made f 
any mechanical operation requiring 
high, even and control- 
lable temperature. 


No. 80 NASSAU STREET, 


NEW YORK. 


RK. KING WI’G COMPANY, 


A. 
ERIE, llth and 12th Streets, JERSEY CITY, N. J. 


HEAVY CASTINGS IRON 


AND OR 
LICHT BRASS. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERs, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. cassis. CORRESPONDENCE INVITED, 
THE STANDARD TOOL CO., Cleveland, Ohio, 


scien 1. 


SOLID AND SHELL REAMERS, MILLI NG UTTERS, TAPS, SOCKETS, 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS SAND SPECIAL TOOLS. 


The INGERSOLL _—T alles . 


ROCKFORD, ILLS. 


Manufacturers 
Ingersoll Patent Cutter, 
Ingersoll Slab Milling 

Machines, 


HEADQUARTERS IN ENGLAND 


For MACHINE TOOLS of the best known AMERICAN MANUFACTURERS. 


Now on Exhibit, and ready for delivery, the largest and most complete selection of AMERICAN 
MACHINERY and TOOLS in Great Britain, including 


LATHES, PLANERS, SHAPERS, MILLING MACHINES, PRESSES, GRINDING MACHINERY, 
also CHUCKS, DRILLS, ENGINEERS’ FINE TOOLS, ETC., ETC. 
CHARLES CHURCEHILIU & CO, Limited, 

21 Cross Street, FINSBURY, LONDON, E. C., and 6 Albert "st., BIRMINGHAM. 























22/1x22/'x60"' 
Slab Milling 
Machine. 






Pat, Dec. 24, 1889 











Suneoiiina. "el Made, The Moore § White Co, 
Low Price, Patented, 16th St. & Lehigh Ave., 


] PHILADELPHIA, PA. 
MFRS. OF 
0 Inch Drills, The “ Moore & White” 
ch nts merrement ev Friction Clutches 
Sibley & Ware, Cut-Off f Couplings. 
SOUTH _ - INDIANA. Send for Circulars. 

















FRISBIE FRICTION i eee, airs |] MACHINER 
iim Measuring Machine. ADJUSTABLE For Reducing and Pointi ting Wire, 
9 unt allan ene DUPLEX” ] ESPECIALLY ADAPTED TO POINTING WIRE 
PULLEYS s CLUTCHES, accuracy by wear. DIE STOCKS RODS AND WIRE FOR DRAWING. 
Satisfaction Guaranteed. IPE. For Machines or Information, address the 
THE D. FRISBIE CO., Navmaouse™ sadn ra | | Sater 
114 LIBERTY STREET, - NEW YORK a=. ‘Ciereusssouo. | | MS. W. GOODYEAR, Waterbury, Ct. 














SPECIAL FEATURES LATHE. 


SPECIAL FEATURES PLANER. 








2" Graduated 
t2*° Graduated 
t= Graduated 


t2*Gear and 








IMPROVED Too. ‘Roce LATHE. 


THE LODGE & DAVIS MACHINE TOOL C0., 


WORKS: CINCINNATI, 





Automatic 


NEW YORK STORE, 64 CORTLANDT ST. 


CHICAGO STORE, 68 & 70 SOUTH CANAL ST. 

PITTSBURGH STORE, COR. MARKET & WATER STS. 
23 & 25 PURCHASE ST. 
PHILADELPHIA OFFICE, 19 NORTH SEVENTH ST. 
SAN FRANCISCO OFFICE, 


BOSTON OFFICE, 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 
SEE ADVERTISEMENT ON PAGE 20. 


t2°Reverse in Apron. 


21 & 23 FREMONT ST. 


GREAT BRITAIN, ALFRED HERBERT, COVENTRY, ENGLAND. 


Taper Attachment. 
Compound Rest. 
Power Cross Feed. 


t2"Extra Deep Beds and Tables, 
t2Reverse operated from both Sides. 
t=°Cross Rail raised by Power. 

t= Special Qiling Devices, 
t=*"Improved Lock Shifting Device. 
t= "Designed for Extra Heavy Duty. 


Belt Feed, 
Stop. 


OHIO. 










IMPROVED 82 & 36 INCH METAL PLANER. 









a 


Sinha NG a cAI NG NE UE CE rl en 








4 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 





DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








i 


MILLING MACHINES. 
Manning, Maxwell & Moore, 


Selling Agents, 111 Liberty St., New York. 
115 Phenix Building, Chicago. 


PLAIN 


MILLING 


MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 














BORING AND 


TURNING 
MILLS, 


4,6&6 Ft. Swing. 


H. Bickford, 


= Lake Village, 
N.H. 


Worcester. Mass. 


W. C. YOUNG & C sy Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC 

















HAND LATHES, FOOT LATHES AND| 








NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


fey Lathes, 
| Planers, 
Shapers, 
Slotters, 
Etc, 













Send for 
7 Catalogue. 


JONES & LAMSON MACHINE CO., 


MULLERLATHES 





PATENTED. 
With New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL CO. 


Sth & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00., It'd, Agents, 
21 Cross St., Finsbury, London, England 















IRON PLAN 





ERS, 


Extra Heavy. Latest Design. All Modern Improvements. 


LW. POND MACHINE CO., WORCESTER, MASS. 










21 ATHERTON 8T., 
Yonkers, N. Y. 


MANUFACTURERS OF 


Pipe Cutting, 


THREADING, 


D. SAUNDERS’ SONS 







1.) See 


AND 
SEND FOR CIRCULAR. Tapping Machines, 
‘THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 


with strength and lightness. Easily adapted to varivus sizes of pipe. Rolling instead of sliding motion. 
No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 


The Garvin Machine Co., 





HURLBUT’S Patent Cut- 










e LAIGHT & CANAL STs., NEW YORK, 
Centering . Manufacturers of 
Machi Machinists’ 

acnine. Tool 
Sizes, 9. ye ., "> 6’’. 00 8, 
MADE BY Including Milling 
HURLBUT, ROGERS Machines, Drill 
MACHINE CO. Presses, Hand 

South Sudbury, Mass, Lathes. &c. 


g Chas. Churchill & Co , Ltd. 
Agents, 21 Cross St., London, 
England, 


THE BARNES WATER EMERY 
TOOL GRINDER. 


It hasno pumps. N« 
—————— + valves. No piping t« 
supply it with water 
It has nothing to get 
out of order,is always 
ready for use. It is 
as easily managed as 
a grindstone and will 
give vastly better re 


The machine 
shown in cutises- 
pecially designed 
for jobbing, and is 
fitted up with one 
or two spindles. 
Those with two 
spindles have pul- 
ley, with two sec- 
tions, which gives 
two speeds to 
each spindle. 
Those fitted up 
with one spindle 
have a cone pul 
ley with three 
» sizes. The back 
. Shaft has a cone 
= pulley with four 
* gizes 











sults. 
it Sold subject to ap 












=] : ) 
es 2 chaise | Pie $8 Mle. BARKER'S 
W. F. & John Barnes Co., Rockford, Ill. | N° GAUGES. : 
Address No. 1995 Ruby Street. NO BELT. : CENTER GRINDING 











Ey 
Machine MACHINE. 
Guaranteed. Manufactured by 


REMOVAL. 


| Having just removed to 177, 179, 181 East Pear! Street. 

| this city, where, with more commodious quarters an 

| facilities, we are in still better shape to manufacture our 
specialty. 


CRANK AND GEARED SHAPERS. 
JNO. STEPTOE & CO., Cincinnati, 0. 


We. Barker & Co. 
CINCINNATI, Oo. 
SEND FOR 
CIRCULAR, 





Epison GENERAL ELEc- 
TRIC COMPANY, 








- & 
- s =. & ScHENEcTADY, N. Y. 
D ome - ® 
KC Turret Drill Press. |z = page’, 
SIX SPINDLE. ~°R 
1 - J.E.§ , 1S8q., 
Drills from yy to 4 hole, {3S: a 
as 17 Hermon St., 
speed from 250 to 2000 Rev. | -2 Saemains tee 
Suitable for a large variety ou: ‘ dicccnalas cai tes alt 
of work and is operated with | 33 ics ie font, cc 
ease and rapidity. > a je oth Inst. came duly to 
SEND FOR CIRCULAR ne hand. We are now using 
or) in our various establisb- 





ments 60 of your drills, 
and are very well 























5 \\ is pleased with them. 
Ss : ly |) Yours very truly, 
372% ee JOHN KRUESI, 
Big jee Gen’] Manager. 
Sad ENTIGE BROS 

gig eet eer” CURTIS & CURTIS 
Bae Lathes & Upright Drills ‘ 
Po Lathes from 10 in. to 

Sum 20in.swing. Largest Va- > De | 

a riety of Drills manufac 4 

al tured in the world 

Pa Worcester, Mass. é 








LL & CO., 





‘P. BLAISDE 









1) ‘Hodesplig “Ig Uspsey 99 


ewe of AND THe NG 
Machinists’ Tools, seit and or 
‘ated 


‘ I 
WORCESTER, MASS. =e Catalogue, 





0. Forees 


NEW TOOLS AND 


FINE EQUIPMENT, 



















Hono, -9&CQ, NO MAKESHIFTS, AMPLE ROOM. p.t +e 
1 E . , ’ 
“8 and may J. | JOB OR CONTRACT WORK. BOBO™ 3500 
2 Ss) MILLING, GRINDING, GEAR CUTTING. 13%” 
The ‘“‘Simplex’’ ° 
vrei: ow | BOLT) ENCOURAGING EXCERPTS 
This simple little instrument 
will be found quite as effective in r i 
“ eoncrou tet ce | AND ae 22 NO. 1. 


costing five times its 













price its trifling 
an on Price places tt with- 
>. 2e , , 
+, 2, in the reach of 
> a = every one wh 
, 
ny & Aas use for 
2 Se “ 
2 SS such a 
2 ae t 
- we 
o, o 





VOT SEND US ANY 
POSTAGE STAMPS 





MANUFACTURED BY 
PANCOAST & MAULE, Philada., U. S. A. 








SYILLA 


STYLE. 


H.B, BROWN & CO,, 


EAST HAMPTON, CT. 





MASON REGULATOR CO., Boston: 


Gentlemen: We are using your DAMPER REGU- 
LATOR, and are satisfied that it is paying for 
itself, in the saving of fuel, since its use 
we having not had a single blow-off. 

Yours respectfully, 
CRYSTAL SPRING BREWING CO., 
Syracuse, N. Y. 
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WILLIAM SELLERS 


PHILADELPHIA, 


& CO., Incorporated. 


PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or 


Power Swing 


Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 


power. 


Improved Self-Adjusting 


Injector ot 1876. 


Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 





THE LONG & ALLSTATTERCO., 


HAMILTON, OHIO, U.S. A. 


— 
dun 


‘ a 
MACHINERY. 

For Ship Builders, Boiler Makers, Bridge Works, 
Architectural Iron Works, Carriage and Wagon 
Makers, Agricultural Implements, etc., etc. — 
Correspondence stating requirements solicited. 











THE OPEN SIDE IRON 


THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 
West Superior, Wis., Nov. 21, 1891. 
Dear Sirs: In answer to your inquiry, our machine shop superintendent, 
Mr. Street, suggests that your tool-posts should be made to admit larger 5)g 
steel, a criticism which might be interpreted to mean that he considers 


the machine generally to be strong enough to en- 
dure heavier work than the tool will now stand. 
+ * * * * & 


We have found it extremely useful and ver 
handy. It has several times helped us out with 
work which could not have been handled by 
any other planer at the head of the Lake. We 
hope to possess ourselves of another one of 
larger size one of these days. 

Very truly yours, W. F. MATTES, G. M. 

West SuPERIOoR IRoN & STEEL Co. 


PLANERS. 





BUILDERS OF 


METAL-WORKING A 


MACHINE TOOLS 


FOR 


RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, = 

STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


BEMENT, MILES & CO. 


Philadelphia, Pa. 





NEW 63-INCH LATHE. 





THE RILLES & JONES (0, 


— WILMINCTON, 
DELAWARE. 






PATENT PLATE BENDING ROLLS 


"a" MACHINE TOOLS. 


F 
Boiler Mak. 





ALL SIZES. 











aR tc AE ST —* 
WILMINGTON, DEL AWARE. 


Se a eS : 


ers, Bridge 
Builders, 
Ship Build. 
ers, Rai!. 
road Shops, 
Locomotive 
and Car 
Builder~-, 
Ete., Etc, 











WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORCINGS. 

















ACME. 


EVELAND, 






FIRST PREMIUM, 


MACHINERY CO. 


OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
CINCINNATI 





PAT. DEC. 5, 1882. 
PAT. DEC, 4, 1883. 
PAT, AUG, 25, 185. 


CENTENNIAL. = 














7 
Las CHAMPION BLACKSMITHS LEVER FORGE LANCASTER fa 





CUAL TARAS BLOWERS, FAW BLOWERS. 


WAUST FANS. 
WENNER &CRAN 
PORTABLE 

RE BENDERS & SHRI! 








RAQNERS , 

GES. 

INKERS. 
BLACKSMITH DRILLS. 


USA 











they can be turned and filed. 





ENERGY MFG. C0., 


MANUFACTURERS OF 
QUICK LIFTING AND LOWERING ROPE HOISTING MACHINES, 
Adjustable Clamping Blocks, Prill Guides, Elevators, Etc. 


PATENT CENTER GRINDERS 


Will grind Lathe Centers true if sprang or broken, quicker than 
SEND FOR CATALOGUE. 


1115 S. 15th St., 
PHILADELPHIA. 





Guaranteed to do 
accurate work, 








IFFEL&ESSER Oo 
UF New vork ~©O, J 
AND CHICAGO. 
Manufacturers of 
Drawing Materials, | 
Surveying Instru- 









Ross Anti-Friction BALL Bearing CouLar. 


A new Patent Application of 
Ball Bearing, patented Dec. 2 
1890, to DrilP resses, Lathe and 
all end thrust of Horizontal 
Shafts in Machinery. 95 per 
WA\ cent. of the friction overcome 
by this device. Full satisfac 
} tion guaranteed. 


JOSIAH ROSS, 
1443 to 


















ments, &c, wine 
Instruments, Extra and Best Quality, 


Paragon Drawi 
German Drawing Instruments, Paragon, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales, 
Triangles, T-Squares, Drawing Boards, Standard 











ape Serre oe Catalogue to Zaicadaeat pee Se = tf Ml : a B oa" 
THE NATIONAL MACHINERY CO. 
TIFFIN, OHIO. 


Manufacturers of 





12 Sizes of National Bolt Cutters. 

6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 

15 Sizes and Styles of Bolt Headers. 

12 Sizes and Styles of Nut Macbines. 
14 Sizes and Styles of Tappers. 

8 Sizes and Styles of Washer Machines. 
8 Sizes and Styles of Spike Machines. 

2 Sizes of Car Link Machines. 

8 Sizes of Car Pin Machines. 

7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 

Complete Outfits for Bolt Shops. 


CATALOGUE SENT ON APPLICATION, 





PUNCHING = SHEARING “MACHINERY 
BOILER MAKERS ROLLS. > 





FROM 1-4 TO 15 000 LBS. WEIGHT. 
True to pattern, sound, solid, free from blow-holes and of great 
, strength. 
Stronger and more durable than iron forgings in any position «) 
or any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this stee! 
now running prove this. 
Crossheads, Rockers, Piston-Heads, etc , for Locomotives. 


STEEL CASTINGS of every description 


Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester. Pa. 


Office 407 Library St.. Philadelphia, Pa. 











“ PRACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 98 articles 
1aving been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any ad 
in the U. 8S., Canada or Mexico, for $4.65, 
or single copies, 5 cts. each, postmaid. 





Order now before our stock | *4 
of papers is exhausted. 


ADDRESS : 


American Machinist, 
96 FULTON ST., American | Mac t 
NEW YORE. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 article: 
having been conclud 
y mail to age se 
any addre: 
in the U. 8., Oanada or Mexico: for a6. 
or single copies, 5 cts. each, postpaid. 








If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMEN? 








You will make a ht- 
mistake that will ' T * t we 0 RT 0 N = 
cost you Key-Way Cutter is the only ma- 
money. ‘ chine on the market 









that will cut a Key- 
Way and make a Key 
to fitit. Mr. Geo. New- 
comb, Salem, Mass., says as fol- 
lows: ‘The Key-maker is a 
wonderful attachment, making 
keys faster than a man can cut 


r off the steel forit. The Key- 
; ui Wa tter does a piece of 
g)" Work in fifteen minutes 


which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varyin 
inches to five feet, and cutting from the smallest Key-ways to 
six inches wide. MORTON MFG. CO., Muskegon, Mich. 
Formerly of RomxEo, MIcH. 


Horizontal 
3> Drill and 


Boring 
Tools. 
Column 
Faci. g 
Lathes. 
Pit Lathes. 
Truck 
Wheel 
Grinders. 
Boring 
Bars, &c. 
Electric, 
Steam and 
Hand 
Cranes. 








Pawling 
& 
Harnischfeger 


Milwaukee, Wis. 





American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 
Makers of Implements for 
Standard Measurements. 


Over 


48,000 
in Use. 


Flat Bar Gauge. 
JAS. A. TAYLOR & CO 


Crescent Gauge. 





cheaper and better 
than anything else 
Size of drills 1-8 in 


COMBINATION CENTER DRILL 


Sent 





address in U.S. or Canada on receipt of price. 


,0stpaid to an 
bi 50 per Doz. JOHN T. SLOCOMB & 00., P. 0. Box 1339, Providence, R. I, 











KEY SEATERS 


Portable and Stationary. 


Rack-Cutting Attachment 
Koy-Making Machines. 


Giant Key-Seater Co. 


EAST SAGINAW, MICH. 


April 25, 1891. We are very 
much pleased with it, and 
think it the best machine on 
market for simplicity and 
= effective work. DAVIS « 
© COWGILL IRON WORKS, 
Omaha, Neb. 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CO., 
; 302 Feach St., 








The cut represents 
our Stationary and 
Portable Key-Seat 
@ ing Machine, which 

* fu 4 meets all ihe 
uirements « a 
machine shop. “they are furnish 
ed with one, two or three Arbors 
as desired, to cut any width of key 
seat up t> 21-2 inches wide. 
_115-16inehes Arbo: work 
__ in al. bores from | 15-1¢ 
~ inches to3 inches diamete: 
and cuts seats 12 inches 


long. 
27-16 inches Arbor Works in all bores from 2 7-16 inches to 
6 inches diameter, and cute seats 16 inches long. 
* 47-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inehes long. 
With an attachment for the purpose, seats can be cut in 
holes as small as 1 inch diameter, by one passage of th» cutter 
f the work is heavy and too large to be placed on machine 
it can be detachei from stand and used as portable machine 









Send for 
Circular 








Simpson's Centrifugal 


Steam Separator. 


For Supplying Clean and Dry Steam 

to Encines, Dry Houses, etc. 
Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causet 
the water to be thrown by cenatrifu 
gal force against the outer walls, 
while the dry steam goes through 
the small holes to center of pipe 
Steam can enter at A or B, as con 
venience may require; also used in 
conveying steam long distances, for 
Steam Hammers, Dry Houses, Wa- 
ter Gas Generators, and for all pur 
. poses where Dry Steam is necessary 
KEYSTONE ENCINE AND MACHINE WORKS, 

Fifth and Buttonwood Streets, Philadelphia, ¢ 
Or, A. T. ABTHUR, Selling Agent, 18 Cortlandt 8t., N. Y. 























Sean nae sas 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW lee” pre te SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
¥ HIGH-PRESSURE BOILERS. 
Complete Steam Power Plants of Highest Attain- 


I} TEAM ENGINES 
able Efficiency. Con ISS; S ENG 


: t 4 IN FULL VARIETy~ 
Address BUCKEYE ENGINE CO., Salem, 0. Conte ACTS —— 
Or SALES ACENTS: EN FOR Lomecete Pranres 
BUCKEYE ENGINE COMPANY SALES AGENCY, No. 10 + eee Building, New York City. 
A. 4. HUNTING, John Hancock Bld’g, Boston, _— OBINSON, 97 Washington Si.. Chicago, Dl, 
ROB LINSON & CARY COMPANY, St. Paul, Minn. L FISH, No. 61 First St., San ‘rancisco, Cal. ' ‘ ' 
4. M. MORSE, 511 Commercial Building, St. Louis, Nic. J. M. ARTHUR & CO., Portland, Oregon. or Iss ll ine 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, e 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia, 
NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 
Send for Circulars. 


RENEWABLE SEAT GATE, STOP- "CHECK VALVES 


ALSO MANUFACTURERS = ~ 
“DUPLEX WATER FILTERS BOILER PURIFIERS. 1 
REFRIGERATING (i 
MACHINERY. 


“RETURN STEAM TRAPS, STEAM PUMPS, * 
Send for Special Circular. 








MANUFACTURERS 
OF IMPROVED 











an SONPANT Builders. 


WAYNESBORO, PA. 








AND 


~PUMP GOVERNORS. 
SEND For GIRSULARS 


ALBANY STEAM TRAP CO.ALBANY,N_Y. 


. 
wwU 





3 


SOUTHWARK 
FOUNDRY AND 








“OTTO” GAS ENGINE WORKS. The Almond Coupling 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA. 


Branch Office, New York peency, 
1 Monroe St., CHICAGO, 18 Vesey St., 


Over 36,000 Engines in Use = 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


A NEW quarter turn 
motion to replace 
quarter turn belts and 

3 bevel gears. 

T. R. ALMOND, MFR., 
83 and 85 Washington Street 
BROOKLY}, N. Y. 


NOISELPss 








STARRETT’S 


TINE TOOLS 


rye} Skilled mechan- 
Ree) ics prefer them. 
SF a Live dealers sell 
them. 
Send for free il- 
lustrated Cata- 
logue. 
L.S. STARRETT, Athol, Mass., u.S.A. 


Lonpon Acents : Chas. Churchill & Co., Limited, 
21 Cross St., Finsbury, E. C. 

















Teer NOTSELESS AND MORE 
DUR ABLE THAN STEEL. 
Patentees and Sole Manufacturers 
THE NEW nas Ba HIDE CO. 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, | — 


DETROIT, MICH. 


ENTIRE EQUIPMENT. 
ENGINE AND PUMP WORKS. 


MACHINE TOOLS. 


All Modern Style—Good running order, will be 
closed out SINGLY direct from the Works at low 
prices for cash. 


ee cally good PLANE R—48 in.xl6 ft., four heads, practi- 


(& Ww HITNEY PLANE &—30 in. x8 ft. 
Ml Ww PLAN is Bi NeR— 30 in.x10 ft. 
vt = 
“4 ‘sc oTr HEAVY FATTE RN LATHE— 
32 in.x16 ft., Cpd. Rest and Chu 
& SC OTT te © Y PATTE RN LATHE— 
¥ in.xl5 ft. d. est and (Chuc 
X ¥& 80 OTT’ dik AVY PAT! E RN LATHE 
27 in.x12- Cpd. Rest and Chuck. 
FITC CHBURG LATHE-—27 in.x10 ft., cpd. Rest and 


Chue 
LATHE & MORSE LATHE-—2 in.x10 ft., Cpd, 


vest and Chu 
FI re ‘HB 3U RG L. ATH E—22 in.x10 ft., Cpd. Rest and 


\ME s ‘LATHE- 


featur re, 


Dae RG LATHE —17 in.x8 ft., Cpd. Rest and 


1c 





20 in.xl0-12 f{t.,Cpd. Kest, Special 


Le 


E—16 in.x6 ft., for Tool work, 
sATHES—l4 in. x6 ft., heavy. 
AP —20 in., Back Geared. 
NEY DR1I1.L—2 in., Lever Feed. 
in., Back Geared Auto. Feed. 
DRI L—3 ft. Arn 
Ns SCREW MAC HINES, 
ears, Soller Feed and Tools 
(DARD U INIVERSAL, MIL- 
i8—Nos. 2, 4, Universal 
rbors. 
oe? in,  Birgke, 
2in 


k. 

isbe —16 in x6 ft., Special Feature. 
I 

» 


sige 
“_ 33S: 


rks 
> - 
So 


Pompe? 
Pur 
2 


Flendey ex. heavy 

5) HOTS with all feeds 
iG ND 

R com BIN ED—For 
ring, Mii had . large work. 
Shafting. Couplings, Belting. Etc. 


+ ‘I. McCABE 


68 Cortlandt St., NEW YORK. 


LHE 


LACKAWANNA 
GREASE CUP 


Has a wide reputation as the 
CLEANEST, MOST EFFECT 

s IVE, and MOST ECONOM 
ICAL device on the market 
for the lubrication of machinery 
bearings. 


Liberal Discount to the Trade. 


—MANUFACTURED BY— 


Lackawanna Lubricating Co,, 


SCRANTON, PA. 





Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. CO, 
CONSULTING ano 
) MECHANICAL ENGINEERS 


95 LIBERTY STREET, 
NEW YORK 

No Air Locks. 15 to 50 percent 
fuel saved or equal amount of 
power gained. Runs with same 
economy as engine 

Adapted to all kinds of En- 
gines. 


WINTERTON METAL POLISH. 


Best polish and quick- 
est cleaner known for 
HOT or COLD Brass, Cop- 
per, Nickel, &c., or fin- 
ished Iron and Steel. 
Samples Free. Try it. 
W.W.CALLERY4&CO., 

86th & BUTLER STREET, 

PITTSBURGH, PA, 





Send for Circular. 











Specially pana 
for drill press work 
where chucks cannot 
be used, and equally 

| good for special or 
zm regular bench work. 
¥ Send for catalogue 
of full line of the 
most improved de- 
signed, and best fin- 
= ished machinists’ and 
plumbers’ vises and 

small tools. 





HOLLANDS MFC. CO., 


i - a — 
oat 


CHICAGO OFFICE: 
353 ROOKERY. 


MACHINE CO. 


PHILADELPHIA, PA. 


SOLE MAKERS OF 
THE PORTER-ALLEN 
AUTOMATIC ENGINE 


SIMPLE, COMPOUND 
OR TRIPLE EXPANSION 


ALSO BUILDERS OF 
BLOWING ENGINES 
REVERSING ENGINES 


CENTRIFUGAL Pumps 
BOILERS, TANKS, ETC. 





THE TWISS IMPROVED | AUTOMATIC ENGINE 
KRATING Valve Gear. 
i Seat actured by 
NELSON W. TWISS, 25 Whitney 
Ave., NEW HAVEN, CONN 
Send for price before pur 
chasing elsewhere. 





GENERAL»® EXPERIMENTAL 
MACHINE WORK . pest FACILITIES IN CHICAGO 
NATIONAL MACHINE WORKS. 35 S° CANAL ST CHICAGO ILL 





Heavy 
Slide-Valve Engines 


and Saw-Mill machinery, of 
the highest class, all sizes. 
THE LANE & BopLey Co., 


CINCINNATI, O. 


WIRE ROPE 


HOISTING AND BAULAGE FLANTS 


For Coal Mines, &c., a Specialty. 
OVER 100 NOW RUNNING SUCCESSFULLY. 
Gum-lined Sheaves, Coal Crushers, 

Narrow Gauge Locomotives. 


J. & J. B. MILHOLLAND, 
240 Fifth Avenue, PITTSBURCH, PA, 





Adapted to Heavy, 


Every Engine 
tested under @ 
full load. 


=a aes" STEAM ENGINES 
% 12 to 100 Horse Power 


Continuous Work. 
SUITARLE 


a Tubular & Firebox 
BOILERS 


on head | for immedi- 


: OhpUR » Targoe ES 2 
CHAN DLER & TAYLOR Co. INDIANAPOLIS. IND 





> Hydraulic Machin- 
ery a Specialty. 


TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 





ENGINEERING CO 
NICETOWN 
PHILA. 
49 DEY ST.. 
NEW YORK 


ELEVA ret CONVEYORS, MANILLA ROPE POWER TRANSMISSION MACHINERY. 
WART DETACHABLE LINK BELTING DODGE CHAIN, HOWE CHAIN, ETC. 
seen Connection, LINK BELT MACHINERY CoO., 


Chicago, ill, 





bths* Andhes IRON WORKS CO. 


MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE. 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine, 


Single, Tandem Compound, and Triple Expansion. ‘ 


” Horizontal Tubular and Manning Vertical Boilers. 





AS BUILT BY 


Office, 15 Cortlandt St,, New York, 


Is su 
REGULATION and ECONOMY it has no equal 
tools from new 





ERIE, PA. 


the latest step in steam engineering 


The improved Ball Engine 
THE BALL & WOOD CoO, 


‘rior in DESIGN, FINISH and WORKMANSHIP. In 
Built with new 
patterns and after long experience, it marks 
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AMERICAN MACHINIST 





[Marcu 10, 1899 








BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


No. 6 SCREW MACHINE. 


This machine is suitable for making studs, 
screws, and a large variety of small parts of 
machines, from the bar, also for finishing work 
held in a chuck when several tools are required 
ora number of operations are to be performed. 
Diameter of hole in spindle 1 9-16’. Diameter 
of holes in turret head, 1 1-4’. Length that can 
be milled, 6’’. 

We ight, about 2,000 lbs. 


MACHINE TOOLS 


ON EXHIBITION AT 


23 South Canal St, Chicago. 


S. A. SMITH, Agent. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
BORING AND TURNING MILLS 


A SPECIALTY. 











Built in sizes to swing from five 
feet diameter to thirty feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 
sm at all angles. Feeds automatic at 
all angles. 
Correspondence solicited. 








12-FOOT BORING AND TURNING MILL. 


NEW YORK, PHILADELPHIA, 
186 & 138 LIBERTY 68T. 705 ARCH ST. 


CHICAGO, 
PHENIX BLOG. 


PITTSBURGH, 
LEWIS BLOCK, 








- THE YALE & TOWNE MFG CO, 
STAMFORD CONN 
NEW YORK CHICAGO PHILA.ROSTON 


The Original Unvuleanized Packing 
CALLED THE STANDARD cthereare compares” ">" 


Accept no packing as JENKINS PACKING unless 
stamped with cur ** Trade Mark.”’ 


JENKINS BROS. 31 & 33 N, CANAL ST., CHICAGO. 
FREE. FREE. FREE. 


IMPROVED 16-INCH TOOL ROOM LATHE, 
CIVEN AWAY. VALUE $450.00. 


We will on July 1st, 1892, present one of the above magnificent Lathes, com- 
plete with all extra attachments, to the party sending us before that 


date, advance information leading to the sale or sales of the 
greatest number of our IMPROVED MACHINE TOOLS. 


Up to the time of receiving the information, it must not have appeared in any pub- 
lication, or in any of the advance information agencies. All communications will be 
re garded as confidential. 

Should the same information be forwarded by two or more parties, the one reach- 
ing us first will be entitled to the credit. 

Communications can be addressed to the Works or to our Stores, where the Tool 
Room Lathes will be on exhibition. 


THE LODGE & DAVIS MACHINE TOOL CO. 


2 See advertisement, page 16. 








TRADE 
JENKINS 


JENKINS STANDARD PACKING 


GENKING 


(71 1 JOHN STREET, N. Y. 
105 MILK STREET, HOSTON. 
21 NORTH FIFTH BT., PHILA. 




















WRITE FOR PRICES AND PHOTOS 


COULD & EBERHARDT, 


N.J.R.R. Ave., Green & Bruen Sts., NEWARK, N, J. 


SHAPER 


Gives 50 to 100 per cent. 
MORE strokes per minute THAN 
ANY OTHER MAKF OF SHAPER 
NOW BUILT, 


G2 NOTICE THE FIRM WHO WILL COPY THIS FIRST. 


All Sizes well under way 
and can ship promptly. 





Cut represents 16 in., 20 in., 24 in. stroke. 


“DOUBLE TRIPLE quick” § STROKE 


(TRADE Mark.) 


ITHE PRATT & WHITNEY COMPANY, 
HIARTFORD, cons. Met, SHAPING MACHINES 


With 12 in. and 14 in. stroke, «|] 
feeds automatic. 


Single and Double Head 


MILLING MACHINES 


Description and Prices sent on 
application. 






MANUFACTURE Diu \ 
PLANERS flee 
be)! 1 

To plane 16 in. x 16 in. x 8ft. » i 


to 40 in. x 40 in. x 20 ft. with quick 
return motion. 


PILLAR SHAPERS & 


With 9 and 14 inch stroke. 


WESTERN BRANCH: 
100 West Washington Street, Chicago, [1 


THE BILLINGS & SPENCER Co HARTFORD CONN 
MANUFACTURERS OF 
STANDARD MACHINE WRENCHES (,.) Ww 


DROP FORGED OF (hae 
WW 





AS 


BAR STEEL 


INI6- SIZES. 


* 


TAKING NUTS FORAINCH UP TO ANDINCLUDING NUTS FORI% INCH BOLTS 


umn WORKING MACHINERY MATTING, MAEWOLL MOU 


VALVE MILLING 













Manufacturers and Dealers in all kinds of 


xxcuists” TOOLS AND SUPPLIES. 


MACHINES, 


Small Tools and 


Double Koy Lathes, Speed Lathes, 
Slide Rests. Revolving Chucks 
for Globe Valves, Two-Jawed 













The Celebrated 
# =F. E. REED 
16-inch Swing 
Engine Lathe. 


111-113 LIBERTY ST., NEW YORE. 
Wo carry the largest line of Tools and Supplies in the City. 











Encine Latuesl§ 
FROM 17 to 50 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 








Key-Seating Machines| 5. 0. ation, Parsmenr. 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 


Wm. B. FRANKLIN, VICE-PRESIDENT. 
F. B. ALLEN, Sreconp VicE-PRESIDENT. 
J. B. PIERCE, SrecrETARY & TREASURER. 





ALOGUE AND GEAR BOOK, 
> By GRANT, for 1892. 


Contains much information and is valuable 








Price, with coupon good in trade, 15 cents. 
W. P. DAVIS, Free to rid business concern or fore man 
Rochester, N. Y. CEO. B. CRANT, Lexington, Mass. 





















LANERS SPUR GEARED 
SPIRAL GEARED. 


The G. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 0. 






































Ra ah. x 8 Planers | 20” x 6 Chuoking y Lathe. 
“HENDES / ge CoO. TorRINGT TO Con 


iwurac¥S*S- MACHINE TOOLS: ©: 


\J.M.CARPENTER = 
PAWTUCKET.R.I. 


25” Pillar Shaper. 
CHAS. CHURCHILL & 00, Agta. 
21 CROSS &T., 

‘Finsbury. London, Eng 
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UPS & DIE 
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